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DEA.D HEARTS’ OP SUOAROANB, 


: T. Dean. 

||« During the earlier stage of oane growth a high percentage of mortality 
2 has been noticed due to the attack of borers. Their attaok at this stage 

■ has always resulted in the production of “ dead hearts ” or drying of the 
# central spindle. The purpose of this article is to give the external fo'itures of 

■ the ‘ dead hearts ’ caused by different borers, so that by examining them one 
a can easily find out the causal agents without damaging the dumps that may give 
W rise to new canes. This will also help the growers to know the past positions of 

their fields and to get departmental help. 

|| i Chpe— In the early stage of oane growth the node formation of oane is 

very limited and at this stage an attack by borers is not oonftned to the nodes 
I'; hut attacks the growing points also. This damage to the growing point results 
), in stoppage of the supply of nutrients to the growing tissues thereby causing 
;; the drying of the central spindle, or ‘ dead heart.* 

* m ayfinfe— 'There are three types of borers that cause * dead heart,* 

i Top borers {Bdrpophage nmlla), Stem borer (A. sfnrfwmpis), Boot borer {E. dep* 

5 rmelle). 

* In the early stage of oane growth all three of these borers have been found. 

to produce ‘ dead heart ’ with characteristics quite different from each other. 

' A careful examination of the canes reveals the following characters. 

Top Borer nMla—ls. most of the ‘dead heart’ produced by this 
I borer, the central spindle is not complete, but only 3/4 to 1/2 of the total length 
• found to be present. The mid rib tunnel will always be noticed in one or two 
|j ® green leaves as this borer always feeds in the soft tissues of the mid rib 

tissues. The colour of the dead heart is reddish brown 
i or black. Ihe number of leaves forming the * dead heart * in most oases is not ii 
F more •taaa'two, wkeii Bulleci it Anma' riAt 
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Stem boret—^. dtctiermpk—The * dead heart ’ proiaoed by this borer ig 
more prominent in the field than that of any other borer, and is easily notioei 
beoause of the straw colour of the ‘ dead heart.’ The central leaves forming ths 
‘ dead heart ’ in this case remain in a compact mass. The number of leaves 
forming the ‘ dead heart ’ is usually three. The distinguishing pharaoteristio 
of this boxer is that when pulled off, it comes out easily and emits a rotten smell 
from the base. 

Boot borer— depmdla—The ‘dead heart’ caused by this borer has got 
the same straw colour as that of stem_ borer, but the leaves not being in a 
compact mass, they are not so prominent in the field. In most df the oases ths 
number of leaves forming the ‘dead heart’ is four while in some cases three 
leaves can also form the ‘ dead heart.’ While pulled off it does not come out noi 
does it emit the rotten smell as in ease of stem borer. 

TABLE SHOWINe THE OHAHAOTBRS OP ‘DEAD HEARTS.’ 


Fiescripfcioa ,of 
th© greea 
Iea?es 


Description of 
leases fomiog 
the dead heai t 


Basal 

smell 


Colour 


Borers 


leaves 


No I Only S/l to I of I Mid-rib , tuuna 
I the total length , and shot hok, 
is left. present 

Yes Forms a compact Sometimes lei 

mass. I blade is ©atfi' 

I and holes mad 


Top borer** Reddish 

brown or 
black. 


Straw 


No j No definite mass No damage 

1 the gr«, 

- ' 1 leaves. 


Thus a careful examiaation of the ‘ dead heiirta ’ iu the field 
determine the oausal agents without destroying the whole ohimp. 


There m nothing 'grateful but the earth; you oattnot do too muoh-fdr it it 0O111 
-repay tehfold the paias and labours bestowed ujeou it. ** 
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VERTICAL FARM DIVERSIFICATION. 

Reported by 

W. fl. WisBs^ AND A. T. Mosher* 

Dr. W. H. Wiser, Director of India Village Servioe, has feroaght to our 
attention a stimulating paper in the Prooeedinga of the Twenty-Fourth Am erioan 
Country Life Conferenoe, held in Ohioago in 1944. The paper was prepared b? 

Mr. D. Howard Doane, President of Doane Agrioultnral Service, Ino., St. Louis, 

Mo. 

Mr. Doaae’s argument is that many farms in Amerioa oould be made more 
profitable by including the partial prooesslag of agricultural products in the 
farm business. Peeling that, under conditions in India, such processing would 
better be added to the economy of larger villages than to the eocnom y of the 
individual farmer, The Allahabad Fanner has asked Mr. Mason Vaugh, Agricul- 
tural Engineer of the Allahabad Agricultural Institute, to write the article of 
oomment which follows this article in this issue. 

In his paper before the American Country Life Conference, Mr. Doane stated : 

“ The next big step in the building of farm maohines will come in supplying 
large farmers and co-operative groups of small farmers with stationary and semi- 
movable processing machines. They will permit unit operations for the first one 
or two steps in the processing of farm crops. They^ will squeeze out excess water 
and leave it at the source of production, thus cutting down on the transportation 
bill. They will separate lignin and minerals from oellulose leaving the former 
on the farm to sustain fertility and permit sending the oellulose to the paper 
maker.” 

“Let me be more speoifio and list some of the fields where maahines will work. 

“ 1. Extradion of oil and protein from suoh seed as cotton, soybean, oastor, 
sunfiower, lax, peanut, tung, perilla. 

“2. Dfyesfiow of cellulose from plant stalks such as : oastor beanstalks, 
all kinds of grain straw, cotton, corn, soyabean stalks. This process is the first step 
in paper making. Oellulose takes air, sunshine and water to the factory and 
leaves the vegetable matter and minerals at the community or farm plant. 

“ 8. Dehydration of alfalfa, potatoes, fruit residues, green grain, hybri 1 corn 
crops, cotton, milk direct from cow, vegetable residues. 

“4. Compmmn of stalks, straw, cotton or wood waste, under different 
degrees of density t > make baardlike materials. 

“ 5, Fahncalion and separation of cotton, flax, wool, mohair, and floss wMoh 
can be spun or woven into needed farm products such as sacks, tarpaulins and 
other coarse goods. 

“ 6. Refrigerdion by community units of individual farm and home units. 

“ 7. Distilldion of essential oils and alcohol from grain or staroh crops. 

“ 8, Ooneentration of stalks, straw, cobs and waste to be used for industrial 
purposes. 

“9. Mixing of feed vitamin and mineral which may change entirely 
present methods of processing. 

“ 10. Grinding of hulls, straw and cobs for plastic fillers. 

“ 11, Gon4raeiion of fabricated equipment and various types of farm 
buildings. They are made at central plants and ready for use when moved i 
from manufacturing point to farm. Also staves, boxes, bundles, farm yard / 
furniture. 

“12. J/saawjmewfe by maobine aud equipment for weighing, testing and / 
measuring. All manufacturing demands a lull compliment of testing eqnipmeal,/ 
but agriculture has lacked this in the past.” 

L Director of India Village Service, Ndr Manzil, liUokaow, U. JE*. 

% DepartaSent Of Extenaion, AllAabad Agriottltutal Institute. ^ 
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POSSIBIMTIIS OP BUBAL INDUST RIALISATON. 

By 

Mason Vatoh, B. So,, Aq., B, Sc. Eng., A. B. 

There is rightly a very widespread interest in indastrial dereiopment in 
India. 1 ms interest in and desire for indastrial development is, again qaite 
rightly, associated with a dread o£ the evils associated with dense concentrations of 
population in industrial centres like Oawnpore, Bombay, Calcutta and Ahmeda- 
bad. Everyone reaognises that where there are dense oonoentratious of labout 
with no altemative means of support other than employment on wages, there ii 
the probibility of abuse of labour by management and of labour unrest and 
agitation ; these are almost certain to be associated with slum living conditions 
lack of sanitation, health hazards and often low moral standards. It is generally 
Moognised that those living in rural areas live under better physical conditions 
Ihey have space, fresh air, the beauty of open fields, and usually better, oheapsi 
and more abundant food supplies. Children in the country grow up under better 
conditions, free from many of the temptations and distractions of the city. 

In the hope of pr^erving the advantages of rural living, many havs 
advocated development of cottage industries and the foregoing of the advantages 
of higher inoome^ possible in the cities. However, the villages are now over* 
crowded, there is a large body of landless labour in the villages ; agricultural 
holdings are already very small and do not offer scope for employment of the 
landless labour at remmierative rates. Cottage industries are generally thought 
ot as part time occupations, to be engaged in at certain seasons when farm work is 
not required, in India with a climate and soil allowing the growth of crops 
roughout the year, it seems better for the farmer to devote his time exolusively 
research to be directed to finding ways of making possible 
proatable farm operations throughout the year. Division of labour and special- 
isation m one type of production has resulted in a higher standard of living, 
in those countries where it has been practiced, than is possible in situations where 
every tamily or small group is self-contained and self-sufficient. 

Mr. Doane has drawn up an excellent list of those industrial processes whiob 
are adapted to the utilisation of small scale power operated maohinery, thui 
making possible the economies of factory production methods. The raw materiali 
tor these industrial processes aie agrionltural products and several of them oaa 
be available in almost any rural community. Some of the end products of 
these processes are directly usable locally. Others are semi-processed materinl. 
for other industries. Most of the latter are much more oonoeutrated thau the 
original raw material and, therefore, reduce transport costs to the largsi 
processing centres. Some of the suggested industries separate industrially 
valuable fractions of agricultural raw materials, of little value to the farmer,* 
leaving the fraction that is valuable in the local economy and the part whioii 
. carries away sou fertility for local consumption and makes possible the eventus!^ 
return to the soil of the fertility oomponentL 

If, as stated above, it is better for farming to be a whole time professioa 
the same reasoning would apply to industry, that is, the industry which provida 
full fame employment the year round will be more attractive and remnneratijRl'f 

. I how far this can be met by the suggested indnstries. I 

Dops oau be gtouped iuto several group&f 
labwcation, distillation and grinding are prooes8«| 
tLt n produces, leaving locally naab|i| 

residues. They can be combined into small faotoi 

atiIw 4iai lull'll' Ififv 
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xnaohines. In some oases, it will be necessary to store raw materials for prooessing' 
in seasons wben they are not produced, in other oases the product oaa be varied 
from season to season, utilising the same maohinery. Digestion, compression, and 
concentration again form a group of processes using similar raw materials* and 
similar processes which combine into the possibility of year round operation. 

Dehydration, item 3, combined very probably with canning and bottling 
which are not listed, again form a combination whioh uses somewhat similar 
techniques and raw material, some at least of the same equipment, have a 
common mpket and whioh taken together would provide year round ^markets 
for intensive gardening production. This processing of food products for 
shipment to distant markets as well as for local consumption oan very well be 
carried out in comparatively small local factories, requiring only modest 
capitalisation. Having them near to local supplies of the raw material results 
in the minimum movement of perishable things previous to prooessing and the 
maximum _ economy in movement of the prooessed materials. These are parti- 
onlarly suitable for small factory installation. They require technical skills and 
controls which are difiSioult to provide in homes, for their economical and safe 
carrying out. 

Item 6, refrigeration of food products, seed potatoes, fruits and vegetables 
might well be associated with the previous group or can in many oases be carried 
on as a separate business. Many fruits, vegetables and dairy products can be made 
available over a longer season by^ nothing more than refrigerated storage, thus 
widening the market, reducing prices to consumer at seasons of scarcity, and 
at the same time giving the farmer better prices during the periods of maximara 
production when the direct consumption market does not absorb the full produc- 
tion at prontable prices. This is probably an industry for the larger market 
towns rather than for the villages proper. In general, it should have shipping 
laoiiities available, either by rail, road, or water, so that surplus production 
can move to larger markets readily. There is every reason to expect a very 
widespread development of oommeroial refrigeration in India in the near fntura 
wnaitions are favourable tor it to be widely spread throughout the country, 
many small towns and oities would support a “looker plant” where refrigerated 

hotXldwfri^ratow!*^ “ alternative to personally owned 


provision of measurement, testing and grading services, oan he 

SS service by a third party who 

might be bonded or licensed by public authority, would be a protection to small 

miiTf unscrupulous dealers. Item 9, the preparation of mixed feeds 

with any one or several of the above indastries’ 
feST-f ® addition of other materials, to pJoS 

animals. To prevent sharp practices, a labrfHiS 
law may be desirable particularly for this industry. iaoeiung 

, ^ -’SfY 

Items 5 and II (fabrication and construction) again fall into a sliiphtlv 
f. ^^® Production of ooise goods sU a ffl 

suggested be earned out in small factories, but the production of all sUs S' 
cUh can be so done. The advantages of relatively cheap, oonteXd and aSint 

oiW ‘'‘“S I'm aSTantagM of looaHon in a ooneSi 
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The new India will certainly require a very large volume of furniture, 
doors and windows and other building components, carts, agricultural imple- 
ments of simple sorts, but of improved designs and modern materials, and 
many, many other things which ojin well be made economically by relatively 
simple power machinery in small factories. Such prodnotion, carried out 
under suitably trained supervision, can compote with the output of the big 
factory in both quality and price. Location of such factories in small towns 
where labour can come from surrounding villages will allow the utilisation of 
surplus labour in the villages for needed industrial production without the 
disruption to family life and social organisation involved in the migration of 
tha^ labour to distant industrial centres, often leaving the family behind. 
This sort of development is desirable from every point of view. 

This desirable result can be secured through a factory organisation of 
industry which will provide for the use of technical skill and power operated 
machinery. It is the author’s belief that the same desirable results oannot be 
secured to the same extant by any type of cottage orgauisatiou of industrial 
production for sale in the market. The factory organisation gives such superior 
opportunity for the use of power machinery and technical skill that better 
wages can result. Thr wide dkpersal offaatorm can give mod if not all the admntages 
of oUlage life to the indieidmU combined with keeping the more intelligent and progrmim 
fraction of the villagers in the commmUy. TJnless such opportunity for remunera- 
tive employment can be provided in rural communities, the drain of talent to 
the cities is bound to go an. I believe that the organisation of such small 
factories in the small towns and possibly in the larger villages can provide a 
large measure of such employment, at the same time making locally available 
the large volume of industrial products needed to provide the abundant life 
desired by all. 




StmTHER RESULTS WITH VLfATA. WHBA'L 
: By 

E. F. Vbstai., Ph.d., Officiating Hes.b of the Department op Agronomy, * 
Amahabad Agsiotltgral Institcte. 

In the November, 1945 issue of the Allahabad Parmer, Mr. B. M. Pugh, 
Head of the Department of Agronomy of the Allahabad Agrioultural Institute 
(now on sabbatical leave) gave a report of the results obtained with the Vijaya 
wheat, which had been selected from a strain of I. P. 52 treated with X*liay 
by Dr. Shri Eanjan, Head of the Department of Botany, Allahabad University. 
In that report it was oonolnded that X-9, of the X-rayed wheat, was best. 

^ W45-46 Babi season, seven of the treated wheats, U. X-l, X*2, X-5, 

T t>’ it * , ’t farther trials on the Institute Farm, 

i. Jr. xii, 1. i. §<; and 0. 13 were also used in the tests. 

, . ^1?® were made in two layouts, differing somewhat in the size of 

plots. In Layout No. 1, the plot size was without the noa-experiraental 

antt m Layout No. 2 the plot siz9,withoatth6noa esperimeatal, was6'X66''- 
Kust resistance was determined hy assuming a maxitnutn value of six as rust 
tree and a value of 0 for 100 per cent infeotioa. Thus a high soore indicated 
rust resistance. Data m the other tables are self-explanatory. 

Under the 1945-46 conditions it will be noted that the irradiated wheats’ 
were not outstanding. X-9 was highest in in Layout No. I and stood 

High in most other respects. It will be noted that in only a few oases did any 

one variety stand out significantly better than the others. 
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la its profomndest sease lamiag is the ciTilissatioa you carry m your soul as you 'plo.w ’I '' 
the dirt aad maaage tbe fiocks and fields. : 


Jossr M* Bbswstjrb, , '*/; 
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EABMINa THE 


Ozeohoslovakia today should ' i>@ required Yisitio^g for all statesmen and 
people who are afraid of the future. For this iiatioa^ whose ooastitiilioii was 
written, in PitfcsWrghj, is bounoiag hack from the ^terriMe ordeal of war to 
to become one of the most progressive coiintries witli the highest moral© la. 

;lurop©v ■ ■ 

It is well balanced between agricisitur© and iadusky. ^ The faroaers are 
small laiiciowii0rs«-94 per cent of their farm® have less than 5§ acres, There^s 
been a lot of eloquence expended and a lot of tears^ shed met tli@ small family 
farm. Osaohoslovakia is doin^ something about ii 

Help Small Farmers, 

The farmer with less than 48 acres ' of arable laad gets § MO for Ms, 
wheat. The farmer with'- 48 to 120 acres getS ' bat §- 1*29 a biisheL 'And the ' 

■ farmer with more than 1 20 acres gets only , I l“2i. The same goes lor hogs-*- 
the: small farmer gets 24 cents a pounds . the midclk-sized farmer gels 22| oeiitSy ' 

vend the big farmer gets only 21 cents, - . ' 

. . There..' are, three, prices ..for practically: all farm eommoditits, and the iittl© 

farmer always gets the nighest. He also pays less taxes per acre. 

The biggest farm news in Ozeohoslovakia is the fact that near the Herman 
frontier there.are Her. man farmers- no. more. . Thej' have..baea' !a.oY.ad;.o.ti't'baels: to 
the 'Fatherland ,^Hilter prompted, them to holler . for in the . days leading, iip .to the 
tragedy of Mimich. 

.-, Frantic '^k is. one of t. he '1,205000 ■farnie.rs. who have - been ■res.ettled on tli©. 
3,600,00 Mores oHa ad thus taken from the Heroiaiis in the Stidetenlaini He , 
'.^w.aS: plo,T[ighing with a cow.a-nd a, horse, his wile was planting potatoes, and their ^ 
little tow-headed boy was playing under a tree when I visited them. They in- 
sisted that I coma to their home, a quarter of a mile away in the village, and 
have a bite to eat. So I sat in their neat kitchen manobing browa bread ami 
delicious pork tenderloin while they 'enthiisiaBtioaily told me about their new 
life in the new Oseohoslovakia, , 

, ^ They had lived in Central Bohema until Frantioek was rudely moved off 
his acre of land, and sent, to forced labour in Hermany, With liberation . came 
opportunity. He and forty ' of his neighbours were given land around this | 
village. Pranticek got eighteen acres— good land, too, 

H© uses a mower to cut Ms hay, rakes with a big hand rake. He and his 
neighbours have a threshing machine, and trade work. Soma, of his neighbours 
hire their ploughing^aone-from on© of the govarnment tractor. stations, 

Reprinted by special 'permissioa oi the, aul;aoi». Tbi^ is oae of a series of articles o a i 
European Agrieulfeur©. written' by -Strohin, after a European tour in iP46. > 4 
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Heeds Fertiliser. 

j 36 SAys til© itjpEil ii 0 ©cis fcrtilissr Tory liodly, @y 0 u ttiou^u u© is Tory oStr©"* 
ful to save erery bit of _^in,aQare, iaoludiag the liquids whioh are pa taped into' a 
tank and carried to the fields. He raises a couple of hogs for meat, has six cow's 
for working ami for milk, and plants wheat, barley and sugar beets. 

Along with half Hs aeighboars, he belongs to the farmers’' organization 
which keeps the Parlifiment informed of farmers® needs. Ha bays from a ooop 
store and sells all ofhis prodnes to the ooop wHob, handies three ‘'fcarfias* of the 
farmers’ proiaae. He plans to join one of the breeders’ organisatioas which geek 
to^irnproYe ii?esfc jok through feeding and breeding and which hires experts to 
give the farmers advice. 

Meat as a Pitt. 

B'raatieek’s farm, like most of the others in this oountry, has a well-tended 
lock _ like a forma! garden or^a coantry club golf ooarse. The Ozoeh farmer is as 
particular about his^land and home as an. old maid is about keening house. They 
weed their wheat like we do our lawns. ^ 

Gzeohosiovakia expected a 90:4 of normal crop this year, ia spite of the 
resettlement programme, the lack of fertilizer and shortage of draft power which 
makes a oow-horse hitch the most popular working team. Bat a spriao- drought 
has already cut production below that. r » & 

Aithough IhbiREA ^trae'cors have been put to good use, larmsrs are cryin"* 
tor many more, (jasolme is so searoa they have ©aulpped maav of their old tran- 


' T) ,, ,, . «■ - — auukwpiul, ¥■ V.S. llUOtl' lilW, Utm 

aaa tra.eks to tara, woc'd or eharooaL 

Although Czeohcvsio'Fakia couki toach u& a tiling or two abouf; better faroiiE®*- 


iiow C.0 save liqiia maimre, ror msUme-^they liave their problems. AIoeo® with 

many otner European nations, this country Is cursed hr the fact that a farmer’*, 

land 'TOav nia .■rliwdorl 4 - k ......... ..-i x ... •» ...... o. 


• lie oaa. t mah© very good use oi taacbinorv* ■■ ■ 

A oommission is now at work trying" to consolidate these scattered strins 
Around one village they combined 200 strips into 11 farms, Moravia and 

his ehndr™''^ ^ pwTOnts a farmer from dividing Ms land among 

Ozeohoslovakia suSered terribly ia the war. Thousands of farm homes were 

destroyedj tlioiisaads of iarmers were drivea from their farms. 


'“to SW 

But it’s the mental .sears whioh will never completely heal F v'onf « t t 
^ where the IRtle village of Lidice used to be, saw nothinfj.t a grass red liH' 

(aermans shot the men and ooys, silled most of the women and « <• 

others to GO!i«onl:FAi:l*->n f^ornna is ^ * ilea aiici sent 


i-A "'ll V — ‘’““O'-? oiwav &Ma OiiaHP’ed IhA 

>' literally wipe Lidice irora the faea of the earth. ^ 

^ about Eussiaas running this oountpo* 

, , That a an msiilt to the Gzseohs, II there are aiiv more ^ <5^* 

here they must be hiding bahind bushes. This nation Lems to Jm« f 
pfidenoe to sxy a friendly » hello !” to Bassia^ rd aS r can 
' fear of either. Any why not ? This is a free country. ’ 

There^s no question thaf Czechoslovakia has moved towards the Left A 





?/iio iiaci jiisS oeeii g‘i¥©ii 
■adowser r^^iio biiraed liis 


I asked tliem if 


tell tliem liow we li¥e and ^^hat 
mlp tile wJioIe cause of peaee/^ 


aoraaiiy fisifcing’ us, and mrhei; 
aooiit our prol)l©iiis~it^s ffoiii 


alnessorip^nesT’’^*®®®® Om «8nno6 dream oae’s self into eitkr 

1842., ‘ flXDa Bamy. ■'' 



^ 


,mg,,:proo6S8itt| 






18 


THE AMAHABAB FAEMBE 


P 

P' 




among the look are high and oause a farther fall in produotion. Oonseqaently, 

often, low in qaaiity and 

of tue ©g-gj wuioii is oae of the iii 5 ifclaipoi 4 aT]t 
Motors teqmnug immecJiate improvenieiitj oaiinot be increased till tlie layers 
GQW, .present la,. In© by new stool: of better pedigree aad 


pra« 


tiles© iatte are given proper nutrition, bousing and maafigamsiit, IJadar 
sent ooiia^ioas^ distribution of improved stook would art ba of inuGli 1153a as t!ie 
, viUag©r&.li,a,V 6 no.t.go.i toe wliarewitiial -to feed anfl bouse' t!io Mrcis proosri'F aaci 
we too Ignorant to,att.epci to tb© proper sanitation of their hoasos and siirro an cl- 
ings*. , iiL fciiese. conditions are remedied bj edaeating* t'lioin, bj iijaproYiiiff their 
oeonomio condition. an.d by ensuring a fair return for their prodiise, no speeta* 
.auiar resu*.ts oaa be expected* However, these measiures, being of faadaoieiital 
-.iinportaaoe, need tbe^earliest possible attention. The alternative is to start 
:^aup,er0U8.welh^^^ poultry farms where adequate 

.. attention may be factors. This prooedare tboms^b oamMe 

.oi yiediiig^mucb ^quicker byjinproviog village produotion, requires 

^ ,j 4 ®®bnical skill, practical experience and business aouiiiea in 
, '.orclor.., to.... ii]iake„...tb© project. a siicoess* 


miifth OQ® of the important esseraai factors which requires 

immediate attention. Unlike most other esternai quality 

producer: It is 

af ^ health point of view. An egg having 

eKorement or oth« filth fs 
' iTlikelv to out is also a_ health-hazard as the oontents 

LeSthatorvll S undesirable mioro-organisms. It is, therefore, 
leeDfoff the rimfel! f ^i® produced. Providing clean litter in the nests, 
aboSt noon a® confining the birds till 

standarrof olHnV^ ^ reduce the number of dirty eggs. The 

?ro^des soonir 3 - W low and 

E broon^tLt Even after leaving the farm they become 

durinsr^aoKnitJ' anfi +.• ^ materials and the oontents of broken eggs 

toToLrclefn eti ^ 

geS^VSSd’&Tfrk.“^i'“P'“” 

ev? 5 fthrov of tTie fof?rin ^ oo relationship whatso- 

from the qualities of the eggs, yet it has some importance 

presents a more attractive ‘sight a“d ThweW tnhanis^ff®'’^ ^ oonsignment 

to&.”SStaa “‘S'®’ .r..orW<,ut 

™ vC Interior factors and egg quality 

their 1 ®^!- essential and important steps in 

eSerKSfnf«;Sf operations serve to classify them according to their 

prSL and a? toe TI « ' tire maximum return to the 

SolSar«fobbl 8 rfe?%®h^ oonsumer to have reliable and uniform 

cCtte by ” of shell eggs is judged in 

W avfimirv^wrt* 4 ^ 1 ^ xln this, til© coofeiits of the are 

™m ^ preferably in a darkened 

interior oualitv with aTol §r?QaraUy classify them according to their 

inedible ^nes wifbonf « aoouraoy and also eliminate most of the 

IS rgs mS ret± 77^3 1 ^^®% packers 7 

tVtLTr s£? A If ini! »ort them out aooording 

to their sw. Asortof orudecaudiiag, against the sun, may perhaps be o irriel 


|| 
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for tile presenoe of siioii a large proportion of poor and inedible egg3 in consiga 

meats exposed for sale. It is, therefore, olear that proper oandiing of eggs ii 
one of the most urgent and essential measures to be adopted i£ any improve 
meat in market egg quality is to be brought about. 

Among the jarious factors such as tamperature, humidity, fertility, period 
of storage, oleaEliness of shell, etc., iuSuenoing egg quality, temperature is about 
the most _ important. High temperature brings about rapid deterioration ir 
eggs causing liquefaction of the firm white, Mattening out and eventual ruptur* 
of the yolk, as well as increase in air cell sise due to evaporation of water fi'om 
the contents, ^n the case of fertile eggs the embryo also develops rendering them 
inedible in a few nays, lo avoid these undesirable changes and oonservs the 
originsi quality to the utmost, eggs have to be kept cool, the cooler the better, 
the usual range of temperature employed for this purpose being about 30“ 


ually the eggs are purchased 


days, aooordmg lo the volume of collection available. They are then sold to 
oontraotorB who are generally agents of wbolesaiers. These latter distribute tc 
the retailers who, in turn, sell them to the ultimate consumers. Oonsequeutly 
eggs take a few days to reach the urban consumer from the rural producer. 
Ihis interval has been estimated to be, on an average, about a week. Dnria<» 
the entire period tney are handled only under ordinary atmosphe^ conditions, 
bmoe temperatures m most partfdf the plaiii'S^-rumWlevSwi' '^Sths the 
year are high, imohmg up to about 120^ in gome places during the very hot 

«ondi^n8 rapidly lose quality. Further, as the 


oo — . — ^ ueveiopmeas also goes on anace and 

large numbers become inedible by the time they reach the consumer.^ These 
heavy losses, besides being a serious threat to the prosperity of the trade are 
also highly deplorable as taey constitute an unpardonable waste of a very 
iSy^ material, partioulariy at this period of acute and world-wide 


Methods for iMproving lutorior quality of market eggs 

n setting matters right 
wou.d be to handle the eggs, as tar as possible, under the requisite low tempera- 
ture conditions by the use of ice or the employment of suitable meoKcal 
refngeratioaA However, the smallness of th, size of the units of production, the 

business, their low standard^ of eduoation 
^ necessary facilities for refrigeration ia most rural 

arep pd the low price of eggs prevalent during normal times a .te some of the 

adoption of the above suggested remedy 
impraotioal and uneconomic. he other obvious alternative would be to produM 
cn!y infeirtile eg^, except during the breeding season, by removing the iHal«B 
trom the look. Though in ertile eggs also deterforate in’ qLlitT i iposM 
.0 high temperatures,^6t they remain edible for much lonjer periods tLnlfrfnl 

, ^ A P>'aoM««l difSoultie. il 
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“■'! »* ''Moi 

development whioh aooounts for the balif entirety, tae emferj© 

„ storage of eggs in egg cooler 

.t.™/ 4 S,‘'‘rood":SS/;rbnbiv'? rf, •?? c=.i» f.r 

more or less on the mode* o°^ eonstruoted 

bottom. The oooling- is broWht aW- bt '"“‘® nettihg sides and 

from wetted hessian olSh fn=n!^r^ ^ of water 

These are kept eontinuoasiv wet btr haan^ sides of the apparatus, 

of water plaoed on top of the oabinof ° upper ends dipping in a tr.ay 

dnr;n.-><.k„ 1--. _ 6 ae_oabmet. Fertile es-irg storsd I'n saoh a cooler 


f urmg ti^e hot moathr of M^v a ooolei 

for about ten days while similar gspm development 

rejects within about four days ahowin*® same time become 

keeping quality of the iafertife’e^-o-s embryo. The 

this apparatus'^ under the aboS“oond Tht 

olfeotiva during the humid, monsoon pS ^ however, was not 


y 2)8fermfeatioii of eggs 

wafoi. j -3 ™®F®v beeping the eara“S immerand fnr I.*? mJr,., 


fay anyone with average skiii at Hffln being very simple, oan be employed 
fertility of the eggs treatment destroys the 

their other qualities ’and renders the^m^aR^on,^*’^ spoilage, without affecting 
eggs are equal, if not slightly sunerior fn“’w ’^he defertiliaed 

quality. Since this method Inoo « “^turaUy infertile ones in their keeping 

external factors for its success as in weather or other uncontrolled 

be employed in all seasons aS at of the cooler described above, it can 

: employing this technique better resnlti Pf®°o® '"^ith equal efHoienoy. Whan 

attention to the folio wmVpoints S «if» hy paying special 

selected for Jiigli interior ouaiifir Inri <i®fertiliaatioa siiouid ba oarefnilj 

in ordsr to r.tain «, maoh of tbe jrSn? " Pos»iki« •«» tbs, «te l.id 

maximum banedt from the treatment ^ possible aud obtain the 

has proceeded too far or oualitv hrsnfbf/ ^ embryonic development 

lotof agga,ifcwoaldfae berto wIecfS “/ 

‘ remedy such defects and restore lost an^lft^ “ '^®f?>^t»1^2ation cannot 

merely be a was'e of time, labour and evnenaa ^®^®'’^^hzation of such eggs would 

economic to arrange for the deffti>HH?at;^^®*sTi would be most efficient and 
primary points of'largesotle^^^^^^^^ out at the 

done at the earliest practicable sfao-a ^<>“ 1 ^ eaab.e the processing to be 
sufficient bulk for the most affimAti? ^ t- ami also ensure 

facilities. _ _ ® utilmition of tbe available materials and 

in the cooler, the' quality of tho^mSTt subsequent storage 

. for a longer periol than'^ by either ft/higher level 

transported over long distances during the hot wl ha 

and excessive shrinkage of contents oonatitutA « ®“^hryoaio development 

The former could be entirely prevented jhief causes of loss in quality. 

®jra£idx^^d^^^ latter can fisfertiliaatioa apoording to the 

eggs in hme water for a day befoi-A !?fa ? he greatly reluoed by holding the 
lime water treatment tatvi t seal th!'? destLatiou. °vZ 

•a”;: “iSus 
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Long tam 


iiarge losses^ amonatiag' 
som© ooEsiffaiaaats of es-ffs sea 


\ above nuggegtiom woeM he well wotth 








' ,THB ALLAHABAD FARK«R 

should be oliniinated. and egg packages must be reoogniaed to contain liighly 
perishable material which need the quickest possible transit . acuities as well as 
more careful storage and handling en route. 

Since eggs rapidly pick up odours and iavours from she surroaudiags, and 
as there is no method of detecting this fault till they are broken out, they must 
not he stored near strong smelling articles like fish, onions, keressrse, etc. 

By recognizing that the egg is a valuable ioodstal! wuicli i.( liiglily 
perishable, and needs special care and attention in all the stages of produation 
and marketing, and by adopting one or more of the methods suggested above, 
a decided improvement in market egg quality could be brought^ about ia a com* 
paratively short time, even under the existing unfavourable conditions. 


AUSTEALIAN OHIOKS BY AIR 

The first consignment of chicks since the end of the war has been sent by 
flying boat from Australia to Java. 

About 3,000 day old chickens from one poultry-raising firm alone are i'jvfa 
each week to Malaya, 

Poultrymen in Fiji, New Caledonia and New Q-ainea have ordered air 
consignments of chickens from Australia. 

■ — Agricultural Newsletter. 

Release No. AQ-N/ 140. 

, . . ■ . . 21-11-1946. 
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SOYA BEAN> 

Within reeeist months mnoli has been said and writteiij, some of it in this 
joiiriial, of tb© merits of soja bean as aa axticle of food' We have aow ijAfore^ttS 
the Mepm^i 0n Befa £emi submitted^ by the speoial sub* committee of lb© Indian 
Besearob Fund Aesoeiation^s Nttfriiion Advisory Oommifct©©^ It is m aiithori« 
tative statement whioh' does nothiag' to . str engthea the opinion that ia the soya 
be an lies the soiiitioii of many .of 'Indians dietetic problems. The Woodti^ad 
Pam in© Inquiry CoiBiiiiseioii agreed with the finding of the Natritiou Advisory 
Oommittea W© ,leaf,ii ■ from 'the Committee's report that the beaa was iatrodnoed 
into Amerioa /as "loDg* ago as 1829 f^nd to Europe in 1873 where it has been grown 
” extensively /m the .eastern conatries. .. In th© United States it is now a crop of 
. importance^ , no less ' than 2*625 niii lion tons being produced in 19 11* It has not 
been cultivated to- any great extent in India although 30 years ago some 20,000 
■ acres' were being, grown in north Bengal, Nepal, Bhutan and Sikkiia. 

The Nutrition Advisory 'Oommitte© in 1937 stated that ^The nutritive value 
of soya bean has been studied by experiments . -on animals and also by coatroll*^d 
experiments on school ohiidren. The general ooaelmsion is tkat soya bean, mmi^ 
dered as a supplement to typical Indian diets, is not of oatstaading value ; it 
does not appear to have any advantage over various oomiiioa pulses which have 
long formed part of th© diet of the Indian people. While it would be advisable 
. that the results obtained' in the Ooonoor Laboratories should be coafirmed 
elsewhere, existing data suggest that at present- th© ©acCEragemeat of the prodac-^ 
lion and oonsamptioE of soya bean need not be made a proiaiaeot part of autfi- 
tionai dEcl agrionltiiml policy in India/- 

The soandnees of that opinion was: questioned both within and without the 
Oommitte©, 80 that at the seventh meeting ■ of the Oommitte© in 1911, it was 
decided that ^further work^was necessary to elucidate the probiem/’ Acoordingly, 
a -sub’-comiBitte© was -.appointed, to suggest lines on which, further esperimeiits on ' 
soya bea,ii,, might be carried out by diiierent laboratories, -and it is the record of tho '- 
work don© by .experts in the laboratoiies ia Dacca, Bombay, Lah3r8 and Ooaaoor 
that 18 to lie found in the present report. Be it understood that it is tha autrifciv# 
.value of th© bean^ that is under ©xaiaination ' and that an examination of its 
-many other atlributes did not form a part of the Oooamittee’s duty, Tha indus* 
trial vain© of th© bean is beyond question ; tha residue of oil extraction is a 
valuabl© cattle food, tha yield per acre is- high. The work with which the sab* 
oommittee was confronted was an ©xamination of the growtkpromotiag value 

01 the bean and of its relative ability to adequately supple caeafe poor rica or other 
Oamldiet , a*. ir^r i 

As regards th© value of the bean as a milk substitute for infants, Maokay 
^ assesses the value of th© work published up to 19IJ in th© following wordi: 

’ have published any detailed statistical results whereby th© progress 

0 oaoies given soya preparations can b© compared with that of similar babies 
^ similar conditions but given preparations of cow’s milk. Judging 
f ^ j coaclusicms of the authors, it seems, as might be expected, 

naii oaoies led on soya fiours without any admixture of cow’s milk do aoL oa 
xaaka as good progress as babies having milk as the basis of their 
A# i^ciminitfc©©*8 opinion on th© subject is that ‘ It is clear the qaeatioa 

tending of infants aai children ia laiia needs to be . 
axparimeatal basis, and with caution. A neoassary prilimi- '' 
would- " b© careful trial in ^infaat welfaare centres' of suitably, supple- 

^ lepriated from-« Indiaa Faming,** YoL Yil No, 5, May 
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mented preparations of soya bean. A inixtnre snob as that suooessfully used 
by Msokay might be given a trial. Until investigations along these lines have 
been carried out, there are insufficient ground for advocating the general use of 
1 soya bean ‘ milk ’ in infant feeding in this country.’ 

The growth- promoting property of soya bean milk was tested at Dacca on 
f rats against that of cow’s milk using a poor rice diet as a basis. In eight months 

^ the rice diet alone produced an increase in weight of 3*44 grams; th.at diet 

supplemented with oow milk produced 8-6o grams, and with soya be.an milk 
p 7-25 grams. At Ooonoor when the bean was given as a supplement to a children’s 

j poor rice diet, not only did the children in the basal diet group lose weight but 

those in the supplementary diet group lost even more. The result of a similar 
experiment at Lahore was that ‘statistical analysis showed th.at the group 
receiving soya bean showed no signifioant advantage, as regards increase in 
l ' weight, over the group receiving ‘dal In a series of other experiments 

V the following results were obtained : 

^ increase in body weight of the rats rMeiving 

a supplement of soya bean milk was slightly lower than that on cow’s milk, but 
more than double that on the rice diet alone with no supplement. 

bean showed no advantage, in respect of 
receiving black gram. 

3 , The crude protein content of soya bean is nearly twice that of the other 
pulses, the ‘available’ or ‘net’ protein content of the former was found to b© 

^ relative biological values were obtained by 

whioh young rats were used and protein was supplied at a 

8. The biological value of soya bean proteins was found to be of the saase 

of soya bean and the other pulses enhanc^ the 

of th© basal rioe diet^ biitth© siipplemeiitarf effeoiof 
fp|;'J::;':f;.K siiperior to that of tb6„^otlie;r ::pws©s*^..,b*rowtli 

|||||;V.:;% tert ooasumed was also in'^^stigated. Ihe basal rjoe, 

‘l' ^ ”, ' diet gaT© th© poorest results. The diets eoutamiug soya beau were not superior 

som© indioa^ion that im diet: 

fl|i:f||fi':i::::>^ was mor© effioiently eon verted into tissiie than the other 

I’.: 7. Although soya bean oontains more of fat, miner als^ vitamins and 
' available proteins than other pulses, it has, for soma unknown reason, not proved 
itself superior to other pulses within th© range of experiments reported h©?©* It 
: ^ is, however, possible that soyabean may, as has been pointed out elsewhere, 

.prove a better supplement than other pukes to typioal Indian diets whioh a, », 
’ ': ' quantitatively inadequate and based on oereak. Further work on this aspect is 

. desirable* 

■ ^ ■ The final opinion of th© sukoonimittee is that ^ Taking the results obtained 

' ■". ' so far into consideration, the sub^oommittee is of the opinion that as a supplement 

' , 'k '■. to typical Indian diets bared on eereal, but sup^^lied adequate in quantity, soya 

■ ■’ : bean has no special advantage over oommon Indian pulps/ And ^Th© sub-©om«: 

, I,:'. ■ k’' ; mitta©^ is not in a position, therefore to advocate ^ immedktely th© ©noouragement. 

'; of the production of soya beau ^ on a wide scale in India for us© as' a substitute 

v' ■ for Indian pulses. Th©. question shouldj however, b© reconsidered if and. when 
’ ' 'f furtW evidenoe.pn the nutritive value of soya bean becomes available/ 


SOT A BEAN 





The position for the time being appears to be fairly clear as far as India is 
oonoerned where the ns© of food for indastrial purposes cannot be contemplated. 
It is that the value of soya bean can be measured by its yield per acre against 
that of other poises and that it is a poor milk substitute but a valuable addition 
to a deficient milk supply. In the latter respect it somewhat resembles the posi- 
tion of mtiaspaH with regard to both soya bean and must, be used to 

augment a deficient supply of a superior article while neither can he a substitute 
for it. 


WHERE AUSTRALIA. N WOOL WENT 

In the season 1945-46, Australian Wool sales totalled 5,!24,000 bales Sales 
were as follows 

United Kingdom , ... ... ... 1,393,000 bales 

... 1,300,000 

... 771,000 „ 

... 584,000 „ 

. ■ . ... , . 318,000 „ 

■ ^ -siSjOflO' „ ' 

.. ... 137,000 „ . V. 

... 74,000 „ 

... 63,000 „ 

... 56000 „ 

... 42,000 „ 

: '33,000 ' ■„ > ' ^ 

. ' ' 26,000 ■ 

. .... . ■■23,090 

... 18,000 

16,000 ,, 

... 9.000 „ 

... - i.ooo ,,, ' 

1,687,000 bales of wool and New , 


Canada 

Scandanavia ... 

Middle Bast, Palestine and Turkey 
Various European countries 
Mesioo ... 

Denmark and Holland ... 

Germany (Government a/o) 

India and China 

Switzerland ... ' 

Spain and Portugal 


■Agrioultural.NewsIetter, 
^Release No. AGN/ 140 . 



HOW I.H.C /niACTORS 
CLEARING LAND FOR 

Mth r Diesel Tractor 

¥»do 2 er uprooting trees 

corn\ into rich 

acref ^ needs millions 

Iv k! r feed ad- 

asle PopnlatioQ. By bring- 

S“ppl7 aod service 
n all implements necessary for 


CAN HELP IN 

CULTIVATION | 

the clearing and levelling of land, fdt 
bunding and ditching and for the eradicav. 
t on of noxious weeds. With Tractori*. 
all these operations can be done effidentlv ' 
and quickly irrespective of seasonal' 
labour shortages. Under present con- 
ditions only a hmited number of “Inter-I' 
national Harvester” Tractors can bet 
brought to India. Landholders who wish i. 
to employ tractors for more ef5cient ;s 
forming, are advised to write to Volkart ii 
ototbers mfinui dday stating their full i| 
name and address, the size of their estatf 1 
tbe crops grown and soil conditions. 
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Yoa will fin d ^^118 number of the Allahabad Farmer an artiole entitled 
“ Distinffuishea Scientist Retires.” 

There are three reasons whioh lead as to publish this artiole w the Farmer ; 

First Professor Watt is ^ ■«’®ry ootap^'tsnt man who his made a fine career of 
service to agrioalture, Second, we believe it is well for us to reoogniae that the 
fraternity of those who are serving agrionlture is as wide as the earth. Third, we 
would Hie to encourage the preparation of similar articles on the lifetime achieve- 
ments of Indians who have devoted themselves to_ agricultural study and service. 

This is not the first generation in which agrioalture has furnished^ scope for 
distinguished careers. Agricultural improvement in Germany^ and in Fngland 

was greatly strengthened by oaoahle men who devoted their lives to study of 
agricultural problems, and who are rightly remembered for oontribations which 
they mad® as much as two hundred years ago But our generation does show far 
more examples of suoh oareers. Among the thousands of men who are oontribufc- 
ing by careful study of particular agricultural problems, only a few ever receive 

just recognition. . . 

This account of the life services of Professor Watt serves to give credit to a 
man of great ability who bas devoted his life to the service of farming people. 

He was born in Kilmarnock, Scotland. He was educated in England and in 
South Africa. He worked out bis career in Australia. A few men are fortunate 
enough to he able to move between countries in this way io line of their careers, 
but even the man who spends his life-time in a single pi ice in » career in 
agrionltural science may today have an influence on farming practices clear 
around the world. It is significant that Professor Watt seat his associate 
Mr. Waterhouse to England and America to prepare himself for developing a 
i rust-resistant wheat for Australia, The agrioultural scientist today works with 
data and results of experiments which come fro n ooUeavues in -dl parts of the 
world, snd his achievements in turn help agricultural scientists in otlier countries. 

Most of all, we publish this article in the hope that it may epoour-ige the ; 
writing of similar articles about men who have made great contributions to In iiaa 
agrionlture. This oentry has, and has had, many of them. A number of 
sigi'ifio nt oontrihutions hav-> no »ie from agricul ural soientmta in India.* .fhi 
Alhhibcd Feff'mrr will weleome well written articles telling the life stoiy of .men 
who have served agrioalture in India, ai^d yrho ataJ^d aa e^^amples to young oaai| 
sgfeiung agricultural oafsers,' ' '-y : . 


KiS , ^ 







AGRIOULTTJBE— THE BACKBONE OF PROORBSS. 


, . _ ■ John L, Gohisnj 

In these talks dealing with “Slogans for Progress 
-iered to be the foundation or backbone of Progressr In 
depends upon the^saooess of Agricnltare and I bslier 
here is solid truth in suoh a statement. Recent !am 
lealth, eren starvation, are poignant memories, Tlia vn 
many areas of the world, undoubtediy. are brakes on the S 
ijet M stop to examine what we mean by Prooress < 
may be regarded as aohie"S in 
complete^ and universal developmaat of human person i 
in fuJ satisfactory because it represents aehievemi 

m the development of human personality. After one stao-e 

ninf f beings the world over depend upc 



unstable mental or nervous develooment sn m , ®^tea is the direct oause of 
as well as physiearcon ItTn Z L T. that improvement in mental 

whioh have Uen lacking in the ditt of Tb! nf ^ furnishing those nutrients 
nutrition is indeed si ImportLt in the 0^ 

prsonality that it is strange that the mttter h^'^in^Tel human 

long ago ° mauer uas not reoeiv, id greater recognition 

diets with proper nutritfve^food^sfs^of^oours'^l*^^*^^^'*^*^*’*'^’ of balanoe 

Therefore, it is absolutely esse^^^^^^^ V ^ important every day. 

are to be reached human beings m,wt hatZd"lnfe“f 1 ’“'T? f 

content, suitable both for the develonment nf weii-b alanoed in its 

diets progress in the sense in wbLTif 8«ob 

By agriculture in this talk we ino niB discussed cannot be aohievei. 

livestock on or from the soil In fnot production of both crops and 

deponde ;t in some w?y or otSrupon thf’soif^'^ AgrSure‘“th ° f 

only with crops and different forms of livestoel W It k 

valuable of all oommodities, namely the sSf Hot 

common that we think little or nothiL abouf R I?!?'’’' 

land IS alienated in the legal sense thf^k It L ^’i ^ psrhaps agricultural 

purposes for residential of busTneV n^^^^^ V„ agricultural 

jpeoi Is tax placed upon the land to he^hna r* j there often is a 

^he land no iLger wrirbnsedL^^^^^^^^^^ Why the tax ? Because 

me could probably be used fcrTiimZt.fi other- 

f good soil snob as the Glangetio plain * ®®Psoia!ly in areas 

pon the s>il because depen lent ^pon the dependent 

oases them, and gives them work to do of one anrt'**^^ ^hioh feeds, clothes and 
Suable then thefoii is and C ir^ptfelrit extremely 

to aLppol, „„ of n.?,^on“oJ 


Agriouitu 





IB' the future from the soil crops aud, liirestock Now is the tiiBe 'to reach tbem 
with sneh eduoatioB aad TisioBS of better, lining and better farmiog as will, 
enable them to see that life in the villages of new latiia need oot be sheer 
drndgeryj but that it may have in it for them and their faniiiieSj and for. their 
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to herd goats or cattle until old age cripples them with arthritis or rheumatism, 
is one of drab, uninteresting routine enlivened only by times of festival, wedding 
or perhaps funeral. 

These young people need not have highly expensive agricultural schools, 
bat there might be something for them in the fair months of the year under 
the spreading neom or mango tree in the form of question and_ answer on the 
subfeot of seed selootion, how to improve live stock, how to improve the soil, 
conserve the moisture in: it and produce more from it, how to read simple 
-literatare telling about these new things iu agriculture, etc. At night simple 
cinema scenes or visual education through magic lantern slides, bringing the 
vision of enlightenment directly home to these yonng hoys and girls and their 
elders could be arranged. There are innumerable subjects that can be touched 
upon 

As radio penetrates into the rural areas it too through dialogues humourously 
yet educationally delivered; the recounting of agricultural advance in the 
neighbouring villages and, thns stimulating interest in that particular advance 
in that village ; the use of lectures, musio and various forms of entertainment 
to greater effect in reaching both young and old with the message of better 
living and better farming all these forms of enlightenment oan be most 
effectively used. 


!! 

i' 
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Thus it is that new life needs to be injected literally as well as figuratively 
into the backbone of agrioulture, that is, into the thinking and the doing of 
the rising generation in rural India. This injeotipn of new life is absolutely 
essential. It should be full of those vitamins which will arouse, inspire and 
enthuse, the youth of rural India to attempt greater things in agrioulture 
than their forefathers have ever dreamed of. 


To be sure there are plenty of young people in the rural areas who will 
not he interested by the challenge of agrioulture. They will be attracted by 
the challenge for the development of rural industries, rural electrification, 
communications, rural housing, rural education, rural health and the multitirfes 
of other problems connected with rural life. All these things must move for* 
ward together band in hand with the best of cooperation. That means good 
planning, good education and preparation for the days ahead if the backbone 
is to become strong enough to sustain the advances in economic and social 
progress such as will bring humanity on to advancing stages of achievement. 

The inertia of ignorance, ill-health, indifference, indebtedness— all of which 
are brakes on the wheels of progress— must be removed as promptly as possible. 
In place of such intertia there should be established a condition of rural life 
which will insure healthy physical growth, mental alertness, economic security, 
social and spiritual wellbeing, in short, _ the joy and satisfaction of living well, 
simply, yet contentedly and with pride in one’s profession. 

I believe you will agree with m© that agrioulture in this concept is not 
only the backbone or progress, but that the agricultural people are truly those 
who furnish that backbone in flesh and blood and who, therefore, themselves are 
entitled to develop their backbones to the strongest possible extent. 


4" 





THE FOOD SITUATION IN INDIA. 
By 

Mason Vadgh. 


■e soala imports have been oarried out of food gains and we are told 


The author believes that this ia wrong and that there is grave need for a long 


1970 and to 800 million by about 2,000. A. D. These figures are disoounted on 
the following bases : The peroentage rate of iuoreasa has been leas in India 


Ibe important thing is not what the percentage inoreaae is but the relation of 
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What about inoreasing productioa? Admittedl;^ there is land not now 
oaltivated whioh can be brought under cultivation. The “ Bombay Plan cites 
agures to show that roughly a 40% increase in cultivated area is possible, 
according to census agures. It also expresses doubt about wlwther the land 
supposed to be culturable waste is really all Bt for cultivation. Certainly, while 
there is some good land lying idle. Much of the reclaimable oulturable waste is 
marginal land, poor in fertility, subject to erodon, a thin, with rook close to the 
surface or otherwise not of high (juality. On the basis of present oultivation 

methods, much of it will not pay even the present returns or other land torits 

working and bringing it all into cultivation would m all probability add not W,. 
to the food supply but possibly 20% or 25%. More than that is ne^ed to raise 
the standard of food for the present population to a decent level. This does not 
seems to furnish any means therefore of oaring for a larger population on a 
decent \bv61. 

I’he possibility of increasing the production per acre is somewhat more hope" 
ful. Present acre yields on the average are low. Climatic conditions are 
favourable to good growth and it should be possible to raise the average yields to 
much higher levels. This will require batter cultiv itioa methods, better irap’®" 
ments, more manures and fertilisers. On the basis of present knowlege, it should 
be possible to raise the average yield for the country as a whole to something 
8! near twice the present yields. This, however, will take a long time to accomplish. 

b( The manure and fertiliser is not available and probably cannot be made available 

fi to do it in a short time. Even with the best publicity methods, it will take a long 

time to reach and teach the whole of the farming population. The increase can 
only be secured by a complete change in the implements in use. Even with 
greatly accelerated manufacture, it will take a long time to replace the present 
fi implements. This should be done as rapidly as possible, even though it is 

f ; recognised that it will take time. While I believe that increase in aore yields is 

t" the most single hopeful means of inoreasing the food supply, I am doubtful 

j j whether the rate possible will keep pace with the present rate of increase in 

standard of food supply, without allowing 
ji anything for improving the present unsatisfactory situation. 

i i ; A note of warning may not be out of place about the possibility of irrigation 
iii solving the problem. Irrigation is certainly a useful tool in the hands of the 

■ 'l farmer. It increases the range of things he can do ; it gives increased freedom 

as to time and manner of doing them ; M'Aen applied to eirgiti land of high fertility 
J in arid regions, it leads to phenomenal increases in yield. When applied to old 

cultivated land of low fertility, irrigation ofoae may give little or no increase in 
; ; yield, lb is also doubtful whether there is water available for any very_ large 

fi ; scale extension of general irrigation Undoubtedly, there is the possibility of 

f ; increased irrigation of small areas for special crops and this should bs used to the 

? fullest extent possible. We should not, however, be oomiilaoent about the situation 

; being saved rather simply by a large scale extension of irrigation. 

Mechanisation of agriculture is often suggested as a way of increasing food 
j supply both by inoreasing yields and by releasing food consumed by animals, 

i , , At present, work animals are not commonly fed foods which can be consumed 

directly by people. Substitution of meohanioal power would, therefore, not result 
in releasing grain in the way it has in Western countries. Some roughage is 
, ; produced incidental to the production of grain. Carefully conserved, this 
roughage will largely support the work cattle needed to do the work if superious 
animals are eliminated. If the work animals are females, some milk can be 
produced and at the end of their productive period for milk or work they would 
still be available for meat. At this time, it does not appear that mechamzation 
would either largely iHoreasB iffoduqtabn or release large quantities of grain. It 
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will, Qudoabtedly, be hopeful in reokiming oertain land not at Ff 
Meohanioal power will oerfcamly be useful for oertam work whioh oannot 
by oattle, mostly stationery operations. Adequate experimentation shonW 
certainly be oarried out to see whether it will really offer extensive 
or not ; it does not seem to me to be an importanVfaetor m improving the oult ,* 
vation of the land now in the hands of and ealtivated hy the ordinary farmer. 


Large scale migration has been oooasionally suggested as 


a means 


relie7ing%re8sure on the land in Ind a._ S 

attitude of rations now having lower pop^ations, the sheer job o sitaation 
resettling the required number to make any impression of the Indian sitaation 
is unmanageable. ^ To keep the population in I?dia stationary by moving out the 
Less of births over deaths wouli mean handling ^00, 000 a year. The total 
available shipping in the word oould not handle that many passsengers on any- 
thing* hut amy transporfc Btandards. 

Migration has been a means of fitling up empty lands in the past ; it has 
never contributed very largely to the easing of population pressure on land over 
any very long time. Relatively minor, bat actually fairly large soak resettle- 
ment may be desirable as a means of developing areas in India which are not now 
under excessive pressure and at the same time easing temporarily the pressure 
on the areas worst crowded now. This can at best be only a very temporary and 
ineffective expedient in so far as the long time solution of the problem is ooncerneu. 
Removal of a few from one locality to another will only result m their pkoes being 
taken by new additions to the population continuing to be produoed. 

When laced with the above facts, many oomplaoently take refuge in the idea 
that India is due to be industrialized and that the simple fact of industrialization 
will automatioally lead to a reduotioa in the popniation growth--" It always has 
in other countries.” It is true that some of the highly industrialised ooiintries 
in recent decades have had a slowing up of the rate of population increase. This 
has been at best a rather delayed reaction to industrialisation, even if it oan be 
dsmonstrated to be directly connected with industrialisation. I have not seen the 
connection demonstrated. There is reason to doubt whether the same effect will 
ooour in India ; such things are governed by complex and jaot fully understood 
factors that involve religious beliefs and other factors which may profoundly 
modify the results in India as compared with what they are in other countries. 

Jtflven if we concede that industrialisation will eventually lead to a slowing 
down of the birth rate and so to a decline in the rate of population increase, the 
question still remains whether it will operate fast enough to control the situation. 
World experience in the past -is not a basis for hope It is precisely daring the 
period of industrialisation that there has been an explosive increase in world 
population. During the past century when industrialisation has proceeded 
fastest, world population has also proceeded to increase faster than ever before. 
It took nearly or quite a century for the slowing down effect of industrialisation 
to begin to appear in western countries. Has India a century of margin to 
spare— or even half a century? It seems very doubtful to me whether India 
has margin, whether she oan provide a high standard of living for much 
if any larger popniation than she now has. There is no reason to expect th^ 
development of industry proportional to population, will be more rapid in India 
than it has been in the West. There is also no reason to believe t^t it will 
affect the desire of peopf® large families any faster in India than it has in 
the west. I am not opposing industrialisation ; I believe in it whole faeartedly 
as being necessary to the development of a higher standard of living in India. 
I believe that it will come. I do not believe that it will come fast enough to 
slow up the increase in population in tin>© to avoid extremely difficult ooa- 
ditioES, 





'to' now, we Eft^e ' assumed .'.that the present tread of inoreas© in ^popa* 
lation would oontiuue^ ' I do . not belie?© ' that : is ,a ■ reasonaW© assumption ; !■ 
believe ratber tkat. we, oan expect in '111© next one to, two ..deoades^^ a. .xatber sudden ' 
rise in th© rale of increase/ In tbe '.past, .increase in populaticii has resulted 
from a decrease in death '' rate in; Indm rather than from an increase in Mitlis« 
Til© ratio of births ^per ■'"thousasd has not greatly changed^ Life expectancy in 
' India. is hardly ' half that "of w©Bt©rE'- '.countries. ^ Malaria is both the great killer 
"'and. the great ©'aervatof. ' ' New inse'eti'cides^vD. 1)* T« and Oammexaae for instance^ 
..may well" bring the 'malaria ■ carrying mosquito under control in 10 years. 

. Even, if they do 'not^ increased' supplies, of. quinine plus abundant and cheap 
supplies oi. kabria* mopaorin and related .oempounds may eliminate malaria as 
.a 'iis.ajor disease.' T.li© new insecticides, plus new rat poisons^ and 

could ©limina.t© pk^ and many other insect beroe disease. Better 
. sanitation. plus screenin.g could, well ©limiaat© .such diseases as cholera and typhoid 
:.ai major diseases. We now have the med.ioal and sanitary knowledge necessary 
. .to 'double the life span in India 'and there . is. >very reason to believe that this 
'knowledge . . will '.be applied. If the' life span were doubled^ unmodiied 

by other changes, w© would not only have the growth in population due to the 
reduction in deaths per thousand', but it would likely be increased by. tli© greater 
number of people of child 'bearing, age, ■ remaining alive; .not oul'y would' the 
.' average family live longer, but the family .would be larger. 

It seems likely to me that not only will the piesentyate of increase continue " 
long enough to possibly double the present population before the jnereas© 
would b© slowed down by the operation of the factors eonneotecl with industri- 
alisation, but that the rate of increase is likely to be so greatly accelarated 
;,that-tb® , ,d population 'maj*' '''eome'"'mueh sooner than is indicated 

;;by'l:preto.^i^^^ 

I am told that I am unduly pessimistic, that ways have always been' found ' 
before to avoid dire predictions of over population. Even" if only half of w'hat 
v|;bw above should happen,, w© would need to do everything" possible 

:;:t0;'avoii; "dire ;f amine '. in the next few decades. The present situation, unhappy 
as it is, can be handled . somehow'. -To hsEdl© the coming ' situation "W.ill 
necessitate our taking; all possible steps not only to increase production but to 
cut down unnecessary consumption and to reduce the birth rat© to correspond to 
■^ decreasing death rates., . 

Some of the eo'ncrete ■ steps that might be taken to limit population growth 

are the following : 

(a) Publicise the,' facts so that the public will know what the situation is, 
Th© public is not likely, to take steps themselves -or to co-operate in 
'advocated unless they understand what is happening and 

£|;f;y 

,„®v Publicise the necessity for .birth control .This is a.. eontrovertial 

subject on which there is intense religious feeling. Perhaps it 

would be wise to make the' need for'^ reduction in averagelsize o'f ' 

family known and to encourage religious leaders to develop and 
, ■ publicise within their own community ways of limiting the size 

' Of the^fampy consistent with their community's views. The list 
necessity is ■ the conviction 'that limitation of’ si» of family is' 
“ ; necessary., ■ , 

' ,(u); snarriages. Much more ^stringent legal restraint on early or . 

, ph lid ^arrmges will be needed in addition to extension of sohooliiig 
y jpd fidiucatiop_|n t|e need % limitation of families. ^ 


'i' ' ' .;}r' 


Th. following .nggostivo, but not oonipUte lUt indioatoB things whioh 
™ghf be doS, to inorens. th. .Tsil.bl. food snpply . 

(n) Intensify the present .ponltnral programmes, n y 

.id. which should not he Sra.% non know- 

We should get preseat knowledge into use as wen as » 

(,,) GreSr attention might be 'S.r 

pmctm-. as well as of crops. We^ which will give 

to helpin g the farmer work out a system ^ pjoSt 
him the best results in crops produce as ^ o.-eotAr dirersiSoation 

t» Closely related to the aboTe is the need ^j^oQ^alue of 

of crops the iuerease of crops which improve or whiih 

food available, wbioh give larger quantities of food p 

■ iiBBrov© til© soil for th© hoBofit of l^tor ciops. xkci' ritAf 

V, lS.i,. .duction to „betital,,w.g.t.bi« for S™”. 

Many in India have never experienced the ^ f,.™ 

to have a meal that is not only nutritious bun satislyiDs, Ir.m 

vegetables alone without the use of any gram. 

U, Enfourug, the growing of T»f ‘“f” 

in addition to the g«wmg of vegatames lor i 
. addition to the vegetables 

is often possible Xr One or two iauti plants 

or three or four des bean plants can be “q] 

oourtvards. Allowed to grow up over the roof, they may add 

substantial amounts of food to the family dietary. 

(f; Drastic reduction of and limitation of the cattle population. 
Reduction of the number of animals maintained is the most etfeotive 

way available for inoreasmg tb© supply of fodder aBci feed tor t ie, 
remaiiiinff . aBimals, .^Oae pair of work^ aBimals for lo ^ 

ordinary oultivatiori or oa© pair for tea acres, of infeasive oiiltimtioa^ 

' is ampl© if improved implements are- ased. Tlie^ase oi lemales^ a,s 
is don© ill some proviaoes of India would, provide for reproduotion*,,., 

, It may be desirable to pat legal .restraint .<^ii the keeping ot ,any 
. noii»prodaotiv8 anioial. Prohibition of. the keeping of low prodii.oing, 
cows Dot used for work, the limitation of the number ^ ox animals 
keptdii relation to area cultivated, th© oompulsory oastration oi males 
mot kep.t speoifioally for breading, may be desirable measures., 

• (y) ..Eli'Cniaation of th© mnnkey menaoe ' is essentiai , Large amounts , of , 

grain and fruit ar© destroyed aa-nually by ■ .mo.nkajTS. , Pheir ...presonoe, . 

^ ':-da -oartaia, area,s makes impossible the growing, of fruit ..ami , veg.e«*,. 

.- '-'tables whioh would "Otherwise 'be easily prD,iiioed and .valuaMo* , I he .. 
oombination of saving of crop now produced with potential increase 
if they are elimiriated would, make an important contribution to the 
food supply. . . ' 

(A) Efiective control of rats, mice and other rodents^ in grain stores and 
in field along with th© affective control of wild^png, Jack ils, porou*^ 
pineSj and other wild animals would materially^ increase the 
available food supply by preventing the destruction they cause 
annually,, India must ohoos© between food for hutBan beings and 
food for such animals. 

(i) Bif ©olive 'control of insects in grain, stores would save a large amoiinl, 
of food now grown, harvested and stored, but not availaMe.foe 
. oonsuiaption. He w.^inaecticides ^^pVeviously referred to aloa|^ ^.with .. 
Ibpso already ip use can make thfs saving possible^ ■■ _ ,, 
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So what are our oonlusions ? Is India doomed to a long series of famines 
or epidemics to keep the population within the limits of what can be fed P 

The publio has not yet been told what the real situation is. OMoials haw 
either ignored or in general denied its esistenoe. The present situation may 
possibly be handled, if we oould be assured that the population will not greatly 
increase. Unless we frankly face the faot that India now has more people than 
she is able to now feed adequately and that with all the improremeats possible, 
she cannot feed, a Tery much larger number to any adequate standard of 
nutrition ; I belieTe that nothing but a widespread epidemic of disease on a 
very large scale can prevent prolonged and severe famine in the fairly near 
future. Even if we take all the possible measures to limit the population 
increase and to increase the food supply, there is doubt about whether the 
fundamental change necessary in the thinking and the actions of the people can 
be brought about in the time we have before the situition gets entirely out of 
hand. The situation is grave. It calls for energetic and effective measures 
Failure to take them vigorously and with full knowledge of what is involved 
can only led to prolonged famine, rnisery and the social and political upheavals 
which are associated with snob conditions. 


Notes. 


_ No attempt has been made to document the above paper. For those who 
wish to go mto the matter more thoroughly or wish to verify the author’s 
conclusions by comparison with the writings of others, the following are 

1. A Food plan ior India, with a Foreword by Prof. A. V. Hill, issued uuder 
the Auspioies of the Eoyal Institute of International Affairs. Published by the 

A Mukerjee, Oxford Pamphlets 

OB Iiidian, Affairs, No, 8> Oxford: UEiversity PresSi Aaiias 6 » 

■D J*® Froblems, by Sir T. Vijayaraghavaoharya, Oxford 

Pamphlots OB. Indiaii Affairs, Oxford Uniforsity Pross. 

4. ‘‘The Agrarian Stuation in India,” by Dr. P. J. Thomas, Inter- 
Ubrariel I No. 4, October, 1944. May be consulted in 

Population in India” by Prof. A. V. Hill 
Vol. XXI, No. 1, Janna^, 1940, Quarterly publication of the Royal Institute 
of International Affairs, Chatham House, !^t. James Square, London, S. W. 1. 

H*> +■ 0/ the Population Reference Bureau, 1507- M 

® 7 Volume 2, (Annual 

7. Popidatim Problem, by Warren Thompson. 

8. India’s Teeming Millions, by Qyan Ohand. 


A SUGGESTION TO OO-OPBEATIVB MILK UNIONS* 

■By 

P. K. Bhaegava, B.Sc,, B,Sc. (Ag.) 

India is a oonntry where the majority of population is purely vegetarian and 
in its main diet the souroe of first class protein is from milk and its produots, 

" Aooording to several foreign experts, it has been declared that the diet of the 
bulk of population of this country is lacking in protein. They have suggested 
that theliidiau diet should include at least 15 to 16 ozs of milk (Wrignt) and the 
price of milk should be brought to such a level that the poor can afiord to have 
the necessary minimum quantity of it in the diet. This can be done oi,ly by the 
increase of production of milk per head of milk producing cattle. Bu. m the 
present state of affairs in our country we are having a supply of only 7oO,iHjy,OUli 
maunds of milk, out of which one-third only is used as fiuid^milk and the rest is 
* converted into milk products and that also reserves 75% of it for the manufacture 
of ghee which is beyond the reach of an ordinary labourer. The prob.em betore 
us is, therefore, how to raise the quantity and the consumption of more fiiiid niilk. 
This problem can he tickled a little hy tapping the rural population where the 
most of the fiuid milk is converted into ghee or is run into separators which are 
fixed up by the middle-men in the rural area. 

The oreatioii of tlie few coop6rati¥e milk imioBs that ^ we have is enooiiragiDg* 
as theit'duty is to oolleot the rural milk and make it available to, the uroaii areas 
aad put thereby iu the pooket of oultivalors-a little more money than what they 
would hafe got by converting th© same into gh©©. But this system of co-opera- 
tion ia th© colleotion of milk is not perfect and has several serious defects of its 

If the ©©“Operative milk uaiona^ar© comfmred to the middle mm, we find not 
much difference between the two, except that one is a .Joint assooialion, while ^ the. . 
other is an individual oonoern. Th© main object of the Oo-ojperative Unions is to 
get the milk: from the oulti valors, on a cheaper price and sell it to the oonsumers in, 

' th© urban areas on a reasonable price, and then to assist the- i3a©,iEEbers of th© 
society they give ■some facilities to them in terms of ^Inan, and th© supply of . feed - 
" (only cakef and sometimes of animals. . Bat these facilities are not muoh^in favour , 
of the- cattle of the village though they are, to so-m© extent, to th© gain of,, the 
cultivators. The reason is obvious. Oiiltivators are not given ©ncourag©LB©nt to 
pay enongh attention tow feeiling, the breeding and the management , 
of cattle. These concerns are neglecting this side, which rpalts in the deteriora- 
tion of health and performance. Oar cultivators take heredi- 

tary right to follow blindly their ancestors’ rules and do what they did. They 
i^pay more attention to their bullooks than cows. The cows in the villages are 
reared mbr© for th© bullocks than for th© yield of milk. The yield of milk is a 
secondary factor with them. To bring about a radical ©hang© m the view of th© 
cullivators so that they may look upon th© yield of milk as their^ primary ooacem 
is th© call of the day and it is hightim© that the Co-operative Milk UnioiiS' 
responded to ii . . - . . 

" These unions should play a greater role in the improvement of village cattle 
in health and performane©, and for this they should pay attention to the prinoiple 
...which is accepted all over the world that feeding, breeding and management are 



* Farticularly in HTnited' 'Provinces* 





«perimeiitally that our indian dairy ciattie^ m jilrngB oottclitioas are^nol very 
poor ia milk genes as they appear to be. It is quite sigiiifioaiit that a Tillag’e oow 
produoe 60% more milk if she is better fed - The, better feeding itself woiiM .bring 
aboat the inoreasad yield of milk from tlio same imraber of oattl© bj 60% mor© 
than what is produced now. The ptoMeoi is how to start. The fodder 
situation of onr oouatrj is also not encouraging as the supply is not able to 
provide the required aoiomafe of digestible niitrients. In the villages the oatik 
ar® fed with ® Bhiisa ^ with the adclitioa of a little oake which some times is also 
not available. In other words the oattle are fed on poor rations which are laoking 


The suggestion I would make for the better ' feeding of the village oaifel© is to 


.lie animais snouia also be rationed aooordmg to tiieir oapaoilies of 
and for this the Government shonld help the poor onltivatorg in 


ns fissiiine that a oertain nnion is oolleoting dO mannis of milk per day. The 
■nnt of feed according to , recommendations woiilii bs about 15 maiiacis of 










65 


A S0GGEStIOif to OO^OFKEA.TITS MILK TTMOH I 


Thn finanoinff oan be done by the oo-operative banks whiob oan oharg® a reason* 
rbleinrrSn thr invested. ...This all together would iak® care of the 
purchase of the feed. 

BREEDIN ^& improvement of village eattie is^ tha 
breedinir. Nest to feeding breeding plays an important part, beoause feeding 
oan takf oare of the present animals, but the 

ffeneration The U. P. Government has Been distributing the good bulls to the 
villages for the improvement of cattle in the villages. The Government has been 
Mrohasia-^ large number of bulls from the reliable dairy or breeding tarmon high 
ItioBS and’selling them to the villages on Rs. 30 each with a bond of guarantee. By 
this method Ido not know how muoh improvement has been attained in the »pW6 
of the village cattle, but to me it seems that very little good has been done to the 
village cattle. There are reasons behind it. Firstly, the Government is not able 
to distribute the hulls according to the demand. Secondly, the bulls purohasad 
are of inferior quality and thus soma of them have no pedigree at ad. Lhirily, ttto 
balls supplied in the villages are not properly oared for. All these three factors 
together give us a very gloomy pioture of the method^ adopted by the Governmeut. 
This is simply an eye wash to gain the favour of cultivators or to keep the people 
of the department busy about something. 

The same process is also followed by the co-operative societies beoause they 
have to depend upon the mutual help of the Animal Husbandry Department. 
But I am fully convinced that the breading of problem oan be solved hatter by the 
introduction of Artificial insemination. The Co-operative Milk Unmas should 
purchase bulls from the renowned and reliable farms where the record ot detailed 
pedigree may be availaWe. They should not depend muoh on the pedigree, but 
should combine the pedigree with its type. If possible, the aim should he to^^et 
the proved sire. The price of these bulls may be tremendously high. But 
it is also clear unless and until you pay the better price to the breeders, 
you can not get the genuine stuff. This would be rather a kiud of enoourage- 
ment for the breeders and they would try to breed the best for the sake of price 
and demand. 


The Union will have to maintain the hull at its own responsibility. The 
feeding and breeding will be done by the Union on the nominal paymeut If it 
is left with the members of the society, it would also have the same fate as the 
other bulls have at present. The union centre should be equipei with all the 
possible equipment for collection and insemination to semen. 

The selection of the breed of tbe bull, the breed of the cows in the villages, 
and the number of the cows in the locality, will be depending on the discretion of 
the expert. I would suggest that three bulls will bo the suitable numbar in 400 
to 600 cows. These hulls should be installed in different centres and thus after 
every three years these should be moved from one to the other centre. In this 
way we would be able to save our animals from too much inbracding. As Lish 
suggests 1/8 M 4-1/8 F s5 % of inbreeding. lathe number o£_ males which is 
inlioated by M. is more than one then the percentage of inbreeding in the popula- 
tion of the breed is reduced. 

The artiSoial insemination oan be carried out by the Supervisor inoharge at 
the centre who Oan be sent for short training at the Allahabad Agricultural 
Institute or at Izatnagar. - ^ 

This procedure would save the Governmeut from spsadiqg more moaey.on 
the distribution of bulls, majority of which are not worth using. Bssties, the 
Government oould he able to prove the bull in short time aai thus oau sea the 
results in quicker time. But this type of prooa lure can only be suicessfal when 
all the scrub bulls in the villages are castrated. 



THB ALIVAHAIlAB 'FAiiM m 


-To make our idea olaar, let us take an example* Suppose wm iiave^pur^* 
yd’liased a proved bull who has 4,000 .IbsC of milk , and animate this bull to tli^ village 
^ cows who year* ^Th© pro- 


/ cows who oalheavOTa^yffoSiiM*^^^ year* ^Th© pro- 

^ these would be .ranging in th© half way ■ of parants, l„ e,^ having about 

2^300 to 2j400 Ib^* of milk.' Then we, see; that in the next generation the milk has 


inoraased from 600 to 2,S00'lbs. By this the Union and the villagers both would 
b® benehtted, The iaoreas© in the'.milk' frooi the same centre would reduce the 


cost of handling the milk and thus it ■ would enable them to , -sell milk at eheap 
- prices to the customers' so .that , a 'person of little useaiiB would be able to purchase 
it. On the other hand, the cuitivator who till now get only Es. 31) 'from the 
' cows would be getting 'about Bs.'. 120 per ..year from the progeny of bis eows. 
Thus there would be 400 per cent inorease , in his income. This would ©noour age 
, -others to luaintaiii' animals, of -heavy yield and fiually the ooileotion of milk from 
' the different villages would yield a 'place to th© ooileotion from different houses 
in the villages and thus save more of labour and organisation, 

Th© last but not the,.least important factor is th© management. To make 
the villagers accustomed to this is a difficult task and would take time. For 
this th© Government should help the villager through co-operative unions for the 
installation of tube wells. ' .Because water is th© main factor of sanitation. Most 
:::,of.th0 cattle. in^ the villages' d'i^^^^ thirst and when they do not get clean itater, 
r, drink from 'the. dirty ponds abo'undiag' pathogenic hacteria which effect th© eatll© 
.:.:;:;snd. cause; 

The cultivators should be given regular demonstrations at their doors for 
developing the knowledge of sanitary conditions. Qualiliecl persons iu th© villages 
;;:|i3iould tell them nf th^ of oattle. .:Th 0 cattle should b© 

tied in neat and open places instead of inside of th© place where the cultivator 
I himself lives. ^ Pepnirall has given in his report -Dairy Industry in India a 
,|.;pry,.gloomy picture of suo^ Goshala. 

■ ■t;:; til© union should seteofc 

.a....o©ntr6 in.th© populatm^ 100 houses . in a village where nia|ority of the .people./' 
. are maintaining oattl©,. . On that basis they should construct the Wilding ' of ' the ' 
centre; and th© sheds. M the same place they should , install. . th©:.; tub© " 

well. .. Then they should persuade villagers to bring their animals in th© pad* 
docks where the animals will be tied by the individual owner Jointly at on© 

. Th© care of these animals will be taken by th© owners .under the iuBtruo- 

tiom of th© supervisor. Besides, that they should be sure of th© health of the 
/ animals, a ^veterinary surgeon should be employed by the union to pay regular 
attention to th© animals. Otherwise, in th© villages it is very difficult to get the 
veterinary help. There ar© not enough trained veterinarians as to extend 
' veterinary help to the villagers.- But the Teteriiiarj Surgeon of the Union will ‘ 
not make^th© cultivators move for ' individual help, but would bear the uoioii’s 
'■> responsibility to see that the animals are properly oared for. 

But there is th© Job of th© Government to help the cultivators through 
unions for the growing of crops and fodder -and preserve the same in silo pits to 
b® used at the tim© of scarcity. • Or, in other words, it should encourage co-opera- 
tive farming through the Union * 

■ Tims the task of collection' of 'milk from door to door in villages ^ which 
would otherwise be an expensive means becomes an easy Job by developing the 
• ^ilageg on co-operative basis for dair^ industries, and the Co-operative Milk , 

UmoEi thereby- will do great service to the cultivators and to the oountry* ^ 
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DISTINGOISHBD AeRIOULTURAL SCIENTIST RETIRES. 

Bt 

Mart Evans- Jones. 

rofirAfi after 37 ypars’ service to agriealtaral seienoe ib Australia, 

^rofeJsTXT - ?isit to his native Scotlaud. _H» 

researches have helped considerably towards the defeat oi a number of 
the AmtraHan farmer, including Bunchy Top, Pnokly Pear and Waeat Rust. 

Professor Watt has the brow of a scholar, but the large powerful hands of 
a man of the land. Born and brought up on a darry farm near Kilmarnock, 
Avrshiro he studied Latin .and Mathematics at night to enter Glasgow Univer- 
sitv at i’he age of 19. He graduated with an M. A. degree, as a Bachelor of 
Science in amculture, and with the highly-prized gold medaj for first place lu 
the United Kingdom in the National Diploma Examination _in_ Science and 
Fraeties of Agrioultuie. He also won a national diploma in dairying, and was 
awarded a Carnegie Scholarship. He worked at Rothamsted, Hertfordshire, 
under the guidance of world-famous Sir Daniel Hall, and spent three years _ with 
the TransvaaL Department of Agriculture m South Africa before coming to 
Australia, 

When he began his work in Sydney in 1910, agriculture was a department 
in the Faculty of Scienote, and he has only four students. Tea years later, 
i*#-- agriculture was made a full faculty, and on his retirement at the end of 1946 

■ Professor Watt had 207 students. 

He considers training students has been his most important work. Those 
who have gone through his course include three Rhodes Scholars, and many men 
who now occupy highly responsible positions both in Australia and overseas. 
But as well as training students. Professor Watt has directed muGh invaluable 
research work in the interests of Austialian agriculture. 

He first drew attention to the problem of soil erosion in a discussion group 
' da 1918, and was a member of the Australian Council for Scientifio and Indus- 
trial Research from 1928 to 1942. 

In the summer of 1923-v:4, “ bunchy top ” attacked banana plantations in 
northern iNew South V^aies and southern Queensland, where a Sounshing 
industry had grown up. Leaves at the tops of the trees grew small and bunched 
together, either preventing the fruit from ripening, or killing the trees. 

Professor Watt describes the results of this banana diseases as one of the 
saddest sights he has ever seen ; whole plantations were dying out, and, people 
were deserting their properties. No time could be lost in combating this menace, 
and Professor Watt gave the opportunity to Mr. 0. P. MoGee, one of hie young 
Sydney graduates A greenhouse laboratory was erected for him in the banana 
district. Within a year he had found the cause. As Professor Watt had 
suspected, it was a virus disease transmitted by the banana aphis. 

The cure was drastic ; every bunchy top tree had to be eliminated, and 
special sprays were used to guard against farther outbreaks. But bananas from 
this district today bring in a yearly cheque of Ea. 1,07,08,334. 

Professor Watt’s share in the destruction of the prickly pear pest was another 
spectacular achievement. Through the introduction of the oaotohlastio oaotorum 
caterpillar, Professor Watt and his team of laboratory workers saved 60,000,000 
acres of land, from the prickly pear, which had been introduced to Australia as- 
aa ornamental plant without any of the natural enemies that kept it within" 
bounds in other countries, ' : .... ... 









THB AMAHABAH f ARMER 


Bat Professor Watt ooasiders the developmeat of rttst^resistaat wheat the 
greatest saoeess he has presided Of er in the teM of agrioaltaral research. He 
epoBsored the appomtmeEt of Mr, W. h. Waterhoase^ aa ex-stadeat of his^ as 
Etsearoh Professor ia the Faculty of Agrioulture 26 years ago^ and advised him 
to visit Eoglaad aai Minnesota (U. S, A,) to stady types of wheat grown there. 
Professor Waterhons© after many years of patient experiment has now prodnoed 
types of Australian wheat that ar© not^only rttst^resisl-intj but of good qaality 
grain, easy to harvest and drought resistant. 


A number of Professor Wattle students have distinguishe i themselves in the 
ield of soienoe. Dr. A. B. Treloar, Professor of Biometry at the TJai varsity of 
Minnesota, U. S, A., is one, H© went to the United States in 1926 on a Farrar 
Memorial Scholarship ^from Sydney University, and was persuaded to stay as a 
lecturer at th© University of Minnesota. He has remained in America ever 
since, and has now taken charge of the important P'*oulty of Biometry, wMeh 
has become an extremely important subject in experimental work on the'appliea- 
tion of statistioal methods to biological problems. 


Other former students^ of Professor Wattes are Oolonel J. K. Murray, 
Administrator of New Guinea, ^ and his wife, who was a woman graduate ia 
agriculture, also Miss Lorna Byrne of Sydney, pioneer rural soeioiogist ia the 
New South Wales Department of Agriculture, and Professor MoMillan, who 
succeeds Professor Walt as Dean of the Faculty of Agriculture at Sydney. 

... Agric. News Letter, . ' 

■V..,, V . firitese ifo. P/545, 


THE PBODUOTION OF HIGH QUALITI BUTTER, 


Jamis N. Warner. 


■."The 'quality of butter mad© in India is commonly rather poor. Much of this 
: ' blitter could be greatly improved if the necessary oar© were taken in its inaiiufao«» 
turn ^and' handling. There are several causes for this low quality. Excessive ^ 
acid in the cream, excessive curd in the finished butter and the absorption by 
cream or butter of undesirable favours are the most common. Neglect or lack 
of knowledge of the proper method of procuring and processing cream and' the 
making and handling of butter usually results in the butter having a low sale 
va^e, poor keeping quality, or both. 

Deterioration in butter is principally the result of bacterial action. The oom- 
men types of bacterial action oecurihg in butter are fermentation and decay. In 
the former the milk pgar or lactose is changed to milk acid or lactic acid ; in the 
latter, th© milk proteins are decomposed. Fermentation produces high acid stale 
or old fiavours in the butter, as well as a high susceptibility to oxidation and 
hydrolysis which precede rancidity. Proteolysis or decay results in the produo- 
tion of nitrogen, amino acids and * ammonia substances ^ which give mndersirabl© 
odonri and bitter flavours. Another rather common defect in butter is a flavour 
of cow-dung smoke. This, however, can be quite easily prevented. 

Th© addition of some salt to better serves as a preservative by retarding^ 
if not preventing, bacterial action. , It dissolves only in the water portion of the 
butter. Two per cent, of salt added to butter containing 16 per cent. ‘ of water 
produces a concentration of salt in that water equivalent to 2 in 16 or 12| per cent. 
Since bacteria grow almost exclusively ia the water fraction of the butter, they 
/ find such a salt Sonceatration, mther high^-usually, but not always, too high. In 
„order that the keeping quality' of the butter 'might be improved, ^ salt must not 
• be added in quantitiesbo great 'that'fhe market value of the butter is reduesd* , 
■>4 itrbng salty flavour is uotAeiired by most consumers, 


1 acidity of more than 0-32 per oent expressed as 'aotio aoia. 
ewhat lower figures, which may be more desirable jor this 
,ity or protein contained in milk or cream will determine the n 
, which one might dare pasteurizing it, without expecting rest 
conducive to good quality butter. If the acid is too high in t 
leiif pasteurization, the acid-heat combination may^ i 
.k protein, just as it does wh-^n poor quality, that is high aoid, 






to less than 0 , 32 , preferably less than 0'25 
may be expeetei Whether the oreara is o 
ohurned witn an unduly high aoid content. 

greasy butter will result, Suoh b’ 
consequently, it has a poorer keeping 
should he such as to prerent this diffi* 

1st becomes too bard to be properly hai 
workiDg, resulting i- • 

The churning time must be « " 

of excess curd materia! in the butter 
the globules of butter fat fuse with 
Ihe smaller these granules, the less curd m 
duration oi ehuroing subsequent to the breaking «La^e 
these granu es, since on continued agitation orVurlinP- 1’ 

fuse to form larger granules which in tiirn fuse with ~ 

i. .t.W vary ' 1 r‘ 

ohurning may produce ffraUniL i ^ small i 

smaller the .. ,a as one to three inchf 


-. out IE must be reduce 
before desirable resull 
I not pasteurized, it should not 1: 

temperature of the* fat” a*t OiefimlAmSnft 

Will rAQsrlf - .£2,,«k I ^ CaiiOlillg IS, too iHfffa, sol 

er tends to retain more of the eu7c 

ty tfif r *i®“P®^ature at churninj 

«oWthatth 

.. i«.pr«p„ „ioi.tor. .„a in 

, -J omtullj controlled to „oid lb, incorporation 
. When butter break,, aa it i. cbnrned 
eaeh other to prodne. butter g^S,’ 

ateriai they may enclose. The 
S’ stage determines the size of 
- _ — 4g;these smaller granule.-^ 


apart irom tne curd material in^ 
opportunity for remo 
granules, by washing. 

„ ly washed with 

. , oompletely eae' 

incorporation of curd material during tt 

, particularly during i 

pan be greatly 
_ -—-li is neutralized, 
size of grain or granule at the 
12-h washing of the butter - 

' worked. _Batter shouid, i: 

1 with wooden ladles 

suosequent to its manufacture 


the exterior of the 

must be thorough! 

remoyes the curd material “ ' ” 

thereby, further 14 
in the churning of butter, 

made in this 

use of a higher quality cream which 
wd ; ohiirDf d to . the desired;- -sr 

This must be followed by througu was 
are moderately salted and adequately 
be touched by the hands ; it should be handlel 


Jlean cold water. This 
losed within them. It prevents, 
the subsenuent stens 
working of the butter.^ ^ 

improved in quality by the 
I, It necessary, pasteurized 
j pi^upsr temperature, 
granules before they 
I if possible, never 
— -j or parehment 


“FAEMBRS OF THE 1 IKRAINE-~I 946 .» 
By 

John SrEOHii 

. &. b. R.— Can this be the Ukraine ? 

16 war these green and amber fiAl<la 1 • , 

anized farm area in th^ WhI® 

p.»to„d. pnm., giant cotb^^cnr.lc' 

'Sn S to? ?,‘^r *;“• ■ 

i£o«. tbe gtoin. to. .Si 

women threshed with a flail, whiunino. 4.1, 





®%A11XEIIS OF TME 

There were a few reapers, cra^e oontraptioas like Gyrus WoOortaiok^s Mo, 1”^ 
moiel, whioh out the ^raia hiit did not'hmdit. That:again was the Joh for ^tlia 

stolid Soviet womeu who gathered the graia, tediously fashk^^ tie of twisted 

strawj aad hound it iato a hiindke. ■ 

On cm© 2§9*«mi!e yauBt through the heart 'of the .Ulcrame rlon^t see a 

single oombine at work, although the harvest is.miuli swing. You don't get 
close esioiigh to a working oomMaa duriag twounoniris of harvest travel even to 
get a piotnrev 
Cleaned Out By Mazis 

The Nazis pretty well cleaned us out,'' said the agronome for the province 
of Kiev, as we jeeped along the dusty road. He pointed out to a crew of women, 

■ there cradles, swinging in unison* 

" Before the war, 90 per cent of our grain was out by machine.. This, , year. ■, 
more tban half of it will h© cut ,by hand." 

The. Ukrainian RepuHie, a little over three times the size, of lost, 

2'1,000 eonibines and 56,000 tractors, thusforoing tb© farmer back on the primitive 

■ inipieiiieiils they had .been, steadily disc-arding since the RevolatioE. , 

A. team of 'Oxen lumbered by, drawing two drums of fuel for the machine* 
traotor station* How much are those oxen worth ? I asked, a bit set back 

■ at the sight of 'oxen being hand maidaas to tractors.' ■■■ 

They're golden. We lost 90 per cent, of our horses and SO per cent* of our 
cattle in this region. So there is ao price on oseo, any more thaii you'd put a. 
prio© on a loaf of bread you needed to keep from starving " 

A farmer and his wife were taking some eollectiv© farui, proiuoe ,'to' inarkefc.. , 
They were asleep on. a olump of hay ,oii the wagon— after all,, the horse kiiew,'th0 ■ ' 
way. Bat the hors© was obviously ao' f,rieiid of motor vehicles. When w© ■ ■ 
approached, he , 3 ufiiped the ditoh, and tipped th©. cart over* Every where I , .want > 
.in'the'Soviet Union except in , Moscow, th© horse©. shied at our oar. „ 

' Cut B.aek ' Trees 

■ My oompaBion. pointed to. the nearby forest. ' . The Uermans had out all, the, : . : 
.trees a liiindred .,yarcis back fro'm the road '-as , protection against b6iii.g siirprisad 
by the Partisans who hid there and ambushed Nazi ooinmns. 

' ^ A,boiit the only pigs left in the ,tJ'kraine are in 'those forests," he .gaid ' 

. W.iH j3ig‘8— w© hunt them with ,dog8." 

■ The cobblestone road out of Kiev soon gave way to sand aod then to. dirt— ■ ^ 
good black dirt any farmer likes to have on.' his farm, but , not on M-'ro,id orM 
face. " You will take some of mir good Ukrainian soil home with you, yes?” the 
agronome laughed as our faces beeame thick with dusf. 

piles of rook along the road had been there sine© .befora the war. They 
were just getting^around to building the roal. He oorreoted himself. " N>, our 
^visitors' are going to build the ^ road --they earn© to the Ukraine, so we'r© 
inviting them to stay and we're giving them a job." 

The " visitors " ware thousands of German prisoners toiling along the road. 
Some sat and laboriously pulveriz d the stones with a hammer. Others spre id 
the crushed rock on the road bed. Still others shaped the larger stones for 
making a eobbkstoae surface. 

‘ Poorly Clotled ^ 

Some of the Germans were barefooted, some had rags tied over their feet^ ancl' 
none looked exactly like a conqueror in his ragged uniform. Bat thef ware as ;■/ 
wall dressed as the Brussian roads crews, - ; f’ '/■. 

«How do you feed thdm ?" „ I- asked a road guard, with'a tommy guu slung 
over Ms shoulder* . ‘ \ -v'.-;® 

" They get the mme rations' we do ” Ms answer. ^ ^ ‘ - 



^ ''’’".'a 

ipimA 

■■%llll|l89ii^Si 

iiHiMi 


iiigi 


yHE AI,tAH<l.8 4.B%ARMEE 

.kou£^“^ tadgtorwMpiJS mpL“° •' 

Now. a tb,y orft , ,a,, ti, 

Ukrainian told 20 miles to get their produce to maJk« 

prioe?‘^ar|rf®n“®n(rfn ^ir awkets can get saoh 

§1-25 a qua!t for milk W their T 

outTeT.'ro^tbTKi'fs r„“ ?» “1’%'“/ f wo-r;-,!' 

produce. And if a oolleotive farni ^ I’l sandmg one oartloa 

itusuallF must j 'sn t within walking distanoa of the ma 

lower prioe. The Eus-ia^* need ^ t ® government agency at a consider 

eoergetto iSiT*rlMn^rS’S°* Era 5“tif t.* •'ll*, with 

a lot more time and people than cemKin i ® height of harvest (and sickle® t 
every village wo Sd. ^ ‘'“'“kines) new houses were going up in prastic 

liw!!*'* "‘°“ ” on. ol til. kuadePB ..id, 

tU k»ra'rai«i.g dlvTof'mriy "® .“““““‘‘y oonitrnotion I 

high, mix great gols of mud ^and ®kirts h 

network of brancLs audlhl Til feet. The men make a h 
with different materials. PP^X *ks mud -the reinforced ooucrete idea, I 

would soon starvTL^thASoviet Vnion^ meredalously, because a paint salestn 

it wara^Tain“!liTwrs\^Slj*^1*°^®i The farm chairman explain 

They do E?;Toe aTear the buildin 

Some villages look as^if they had^iu8t^ff1)i°\? competition between the neighbou: 
Prettiest Homes ^ ^ ^ ^ ^ through a pamt-up-spruce-up week. 

vith prTt^ W homes in the Soviet Union,” he sa 

dtblut:.f:Kr;d'tfXa.d‘‘r* “r/d 

rgings to Giit heartily. Jnat wheTr "f • ^ ^*1®**“ PoW 

le table -and brought in tL soun thTfi® beginning to feel well-fed, they oleare 
On either side ol me was a i'‘®‘ oollective farm banquei 

J plate well filled. Every time wstruotions must have been to lee 

‘Dae our way, they pushed half ^ * rasp-berries or boiled potatoes or be* 

plat., A longtoi,: 
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‘FARMEKS OF DKRAIKK— 1948.** 


Toasts ‘ Better, Bigger Crop 

The fjjj: 

was 

jear 

The til 
factor l>( 
all. Ofse of 
able elimat< 


rad II ice of tli« ngriiiiiltiiral 
bigger aud bi-fcfer crop a©xt 


krnSm orop wasn't so eoO'J tliis 
soareit? of ?ii *o}iiri«s .riift^.ng 
the biyg'est bngMhoos f thf^ A 
It is eitilier too hot or too 

Tile [Jkraine^ 'W'liioh we eoromoalj assume a 
its tiTmbies, Wiads iTom tiie Geatrai^A 
the crops, Oae or two good crop jears ” 

And this was a droath year 

Tfiej/ tbooglit their gi 
noroial The So?' “ 
biislicds. Tliafs 

Bromtii was O' 
eoiild not end this 


war are still a bi^ 
' But' 

. . „ , / . is , tile , aapreiiio t* 

ooia^ too wet or too dry, 

^ ^ ,8 being^a Waok, soil paradise* hat' 

lutio desert periolicillj .play karoo witli' 
oat of 6 ?© is about all they expeot,' 


gave ia esplaiaisg wliy bread mtiming 


imo women were swinging eFacilas in a wheat field Qim 

the other wore liifittiag men’s shoes. l3aoh had to out I* I lores a 
kboar^day’s work. That kept them busy from daw a uutii Srk t 
Lirame where in summer it gets light at 3 a.m and Ion 
newspaper out doors an hoar before midnight. 

As we chatted the women whetted their blades, 
the spirit with which they swung their cradles when 
said 1 was going to tell their story to the worn 

’^P* “ them 

have ©ttoiigli to ©at,. ^ 

I pointed to the field of rip® grain ia surpi 
“yes, but we don’t get any of it, » she ar 
The Ukrainian people were m< 

Ihey weren’t afraid of an NKVD ms 

KussiaEs seemed to bo, 

(Eecent news dispatches tel! of a 
Ukraine. While I was in the Ui 
We lack of political leadership, 

U«aine had no Komsomol or 
We mast slali off the boredom a: 

Want Increased Yields. 

^ Tbe government is dcing all it can to ir 
wheatTybSd,'uLSnka!® Mironovka 

platform, the other underneath. A rusty orawi 

destroyed the machinery i 
only I« of its 68 tractors, and lost all of its 97 

m Me, ieeps them gomg 20 ioSl Tdt. ^ 


I oomplinaented theta on 
they didn’t have combines, 
aorica. * 

we need bread— we don’t 


’Oicen than any other groans I met. 
g over their shoulders, as many 

long eolleotiye farm le^iders in the 

about 

that /,000 coliectiye farms in the 
mumst organizations. One ss.j /1 
apattty which prevails.”! ® 


crop yields through seed 
they developed the famous 

men were hewing timbers. 

I log which rests on a high 
or sat under the tree. . 
oart off. The MTS sawed 
?8, It now has 40 tractors 
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foroTpS:rx?g£’t{Sw^^^ , 

Vi ir«irtrr:.*s*J« ri: .u.o4i. «•.» i... o-. 

‘ “How deaths MTB work?” I a.k.d th, direotor. 

“Wo «t« oa ogeioy »« th. Mioi.lry of AgrioolEuro, onJ «'0 root our 

maobines to the collective farms. Rent is based on y.elds. 

^ «< WtiT fi-saTOnle • If wheat makes nine bushels to the acre, then the ohai|, . 

» iZfZ^lxomd Ts 20 pounds an acre; for seedinfe^ 3-6 pounds ; tor 
for plow ^ „oyjjds But if the wheat makes 25 bushels au acre, the charge 
Cpl!;i“g tsS pound^ an acre, for seeding, 22 pounde, and lor cutting, 

53 pounds. ” 

HeBtais Pwd ■ ■ another method by which 

, 1 , ooSa Cure . .toady .upply of graiu and other fo«l ..op. 

from the farms to the cities. . 

Some Americans in Moscow had said, “ It's impossible to _got mto a 
1 ■Rut 1 visited in several. Once at 10 p m. alter a visit to farms, we next. 

f,Ilrin sCt the icur-hour. SO-mile 4p to Kiev. The county chairman 
msisied that we drop by his home for a briet visit. . . a • a 

14 A ti p S a 1 aitv man, and he had never had “ the honour of having Amenoans 
• is heme It was a pleasant place with electric lights, a piano and many 
Teters Bm wUe and at IS-year-old daughter bought us fruit compote 

made ot ^ ^ father was a peasant on the estate of a Mg iaod-owner oefore 
n i^tnhpln eaUhisown. He had 

the Rf V,ffn Tiueicfy and had iomed the party in 1927. He oame up throngh 
r^ikTund wL put mVharge of \8 coUectiJe dm. iu 1935. Now he had been 
?el!Sd ' oiirman of the county and had 41 collective farms, a state farm, and 
two maohine-traoior stations under his direction. , u . ;f 

The Ukraine was real booty in the eyes of the Nazis, and they went afte 

eystema^^^ took the brass doornols oS government tnikiiBga, before they burned 

them, ” said a Kiev official. . . . , ■ >. 

“ They stabled horses in the Polish Catholic eliureh,’' sanl a pnest sadly. 

' the bronze cif the tombs, •’ said a caxetal^r at the 

srMSEi'S'Ss^^ 

! O^j fioveinment has appropriated 26 million rubles (more than two 

i; : doliarB?toTiXation,”?he 'old monk said. “ But it can never really be 

mama works,” said little Anna. Many mamas work in the Sovmt 

' Vk n *oadfi, in the factories. A. wsnul visitor gets the 

three-fourths of the work. Their children are kept in 


mnimm m ■■ ; : 

Anna was a out© little five. years old, wbo with 125 other boys aui mds 

stayed ro lM: uarsery from seven - ‘be -or nu^ to ^ 

oMldren, from three aad-^half to seven them one or 

pareEts on, tlieir: way .iiome. . inal is, ■all ou tn their 

both parents in the war. Parents pay on sliding «=aale— ..coid.a^ 

salaries. 

eating at little tables, under.; the^ 

(G-ood dayr’tiiey ohoruseti^ when they saw . us— and witbou'. prompting. L'ne 

forlorn little feliow was eating by himself. _ .3 esTT^ c-nH- nn 

He was being punished one of the little boys miormed us. Ite ,-'Pit on 

Pavel” ‘ .. . 3 T.. « Stalin.” 


The boys were making a big battleship in — -- - . 

Others were'bdMing footstools of wood, using hammers or even wooden Olooks 
■■ to ponnd. “ The Germ.ai!s took most of oar tools, ” .the director explamo 1 . 

Each ehilci has his own little corner of the garden to we '4 and to water. Ua 

the sliower batli wails were eoiour iliastratioas of .iiitt'e Eeiilirimg iiaoJ.aul tm 

Three Little Pigs '■ ' . ' 

Tlie woman director took m upstairs, .She wantea us^. to see one or. tae 
nursery rooms. There on the walls war© stork and animal ^■pieti.ires paiai0-..i ,iii. 
gay ooloiirs. But S'erman so.ldi©r® had scrawled lewd drawings nudes. anio.iig 
' the.. storks. 

... Cax Breaks Down. rt. u-r 

■ On the way horn© fro in an auto trip into the coiiaoify^ our oar,^ a 

German sedta made for the Hitler autobahns, broke down oo. the biii.ap,f ■toad. 
While the oha^'fiVjirs fixed it, we sat on the bank.. I ooaxed a 13 years old -hoy 
to cora.e over, and to hold his attention, i tossed a knile in tha air to liiin 

a game I had pla red as a,' kid-— '.mumble^peg, we called it. ’riie kaifo did iiot 
stiok in the ground. . ^ ^ , ■ 

■" ' Quioklf ami naturally, the boy pioked up.-fchs kiiite and went tliroiigh tfie 

■ entire .1X111111 ble-peg' roiitinse I had learned it. V-at a uae-roo.iii ooiiutry saxiool in 
Illinois, H© even hid some variations Fil bet our kids would be glao! txi leara, ^ 

I saw little girls playing* hop^scoteh, T saw boys -with sling sliols* Others 
had marbles. Kids of the world are pretty faiieh the same”!!'® when they get 
grown up that they olionge, 

¥odka toasts/iik© campaign oratory^ usuaily go ia oaa ear and out the otheix 
Before T iew from the Ukraine to th© OauoasuSj. I heard on© toast by a govern- 
meat oflioial vihioli stuck with m© s 

You have men the destruotion wa iiava : suffered. You have sem us work*^ 
ing with oradles^ wdtlii siokles and with f ails. . Wa want you to eoaia again when 
W0 have put away these things. Some of your people s.ay wb want war. lYiieri 
you go back worBt you tell them— how .ean we possibly want war now w'heii 
there is so niiioli for us to do at home?’'' . 

. ■ {Wew^ 1.4 1946 .) 

MONTEfLiY AGRIOlILTUE^L-REPOPyT'^^ THE MOYill OP 

'FEBEUARY,.,- 1 M 7 '' X 

^ J— &£i!So«.-yDiiri!ig the first week of the.- month .uadef review’i there were 
light showfsrs in a few diatriofcs and no rain in the other distriofes. During the 
second week, there were light showers in almost all the distrioto. During the 

fhiyd. and fourth ,w..e©k 3 ,^ there , were light showers .in many ciistriots. aa.ri ao- fala - 

in the rest. The total rainfall for the month was in defeefe of the noraiil in all 
' the distriets, . . 

Il—AgrieuUurS opemHom---Ormhmg of sagarane© for gm* and factory siigat' 
was IE progress. Preparation of seed bed for sugarcane and mid crops oontiaiiei,. 
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and 

oom- 


Sowing of siigaroane and taid crops was m progress, irnga 
mid crops continued in many areas* Harvesting of early rabi 

Ill^Stauding crops 
reported, to b»^ is, a s? 

■suffered, from 'iiail-storni , . 

prospects of outturn, although favouralble so far^ 

.'oharaoter"' of the season io ■ the immediate future. 

.of mSi orops for th© pro viaoe, ^ ^ , 

Offioers, is estimated at 18*5 (16 annas, denoting 
of.thenoriiiai ■ 

Y-^Bamage io erops^DBxnngB to standing 
from a number of districts. 

■ VI^AgHcnUuml dock-- 

lory, although oattl© diseases have, as usual, beeii^ reported from 
.districts* 

jnfeotiouB cattle diseases daring 
Table 1, which has been pre. _ 

Animal Husbandry, United Provinces. 

compared with the preceding month, there is a d - 

number of seizures, a considerable fall in the number of deaths, resulting in & 
fall of mortality. As regards Anthrax, there were six oases of seizures ana_ lOur 
of deaths during the month as against one ease of seizure and death in the 
preceding month. In case of Hiamorrhagio Sejitioaemia, there a lali botn 

in the number of seizures and deaths and also in mortality. No case ot 
ouarter was reported from any district in this month while 45 seizures and 41 

s rsg’srds Riudsrposl, tiior© 
as. well as deaths, but th© 
and ■mouth disease 
I ' aud deaths aud 
ih in. the Bumber 


I mhd IF^Fropmts of /inws^-*The standing efops 'are 
afcisfaotory cooditiou except ia some areas where the crops 
aad frost, but the effoot is almost iusigiiificaal* Tiie 
are likely to be effeotei by the 
The a^verage atma ..'eouditiom ,■ 
•ooordiug to the i‘8p.}rts r 6 O 8 iv 0 d..from, the;; 

iio.rQial orop)|. or ,B4, pef.' Oen 

crops by hail-stom is reported 

The oouditioa of livestock was ou ■the, whole satisfao** 

■ " I a number of 

The figures for the number of ssimires^ deaths and mortality from 
“ ‘ O' this and the preceding months are shown. 

ipared- from the data . Iumish 0 d:''by^- 

It would appear fro m. this, ..table that, as 
proiiouiioed deoreasB in tk© total 


deaths, were reported 
was a pronounced fall 

mortality rem-aued almost the same. In the ease of ^foot 
there was a highly marked fall b ^th in the number of seizure 
a fall in mortality. As for other^ diseases there was a rise bo 
of seizures and deaths ■but a fall in the mortality . ■ 

Tabbi 1 

Nwmhr ofsemmB^ dedM md mortality from mfediotm eattk dueme% w Jmumy 

md Fehrmry, 1*947 ' " .. ■. " ' ■■ .■ ■ ■ 

Seiaiures i Deaths .■ | .■■. ■Mortality 

; Diseases 5-—- — — — 

‘ ■ 1 January I J’ebriiarj j Jar - 11 ary B'ebruary | January 1 Febrmiif ^ 


Antbrax 

Haemoirbagic Scptieaemii 

Blickquarter 

EinderpesI 

Fool and mouth •« 

Other dificases •• 


No* of deaths 
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MONTHIT AGRIOTTMOEAr. BErORT TOK IffE MONTH OR FEBHTAET, 1947 

VlJ—Pmturage and fodder aai foWor are reported to be generally 
a(Ieq.,uate except in some districts where there was scarcity. 

VIII -Trade and prices— In ^aUe 2 given t!i« avsTfigs retail pnoes in 

runee per maaad of iniporUnt agri^iaitnMl cva no Utids at fcae eai or tins and 
the T>r 0 Mdin» moaths. It would appear from tins table tsiat t.iera 19 a slight 
rise in the prices of barley and gram, bat that the prices of the remammg com- 

modittes reiiiaiaod more or less stationary* 

Table 2 

Amrage reUiM jwlm in mpeei pen rmmd if affrienMurd mi'mmiiitm for Jnmmrp Md 


Fehruorij^ 19x7 


Sdtai! prices 


CosiKiodities 


January 


February 


Eic© 
Wkeat 
Barlej 
Q-ram. 
Athm dal. 


20*053 
13»S3S 
10*220 
12*061 
17 472 


r 


2©*§45 

um§ 

mmi 

11 4U 


IXSmUh mid labour ia rural arms— The health of the rural population 

^ 'BBi'gag'ed " in ' agrioiiltEr© was g©aeral1y''©'ati3l8-ctorjj bat tli© preTaleaoo of plagtt© 

:?* and smalhpox is reported from some districts. 

0. MAYA DAS, 

Biredor of AarkuMurs, 



Under the anspioRS of the Y. M. 0. A,, Rural Work Department, a ten- 
months’ theoretical and practical Diploma Ooarsa in all aspeoti of Rural Recons- 
truction will be provided at Martandarii, South Travittc-nre, lor ^thc _ benefit of 
Baalish knowing snen and worQ»n irom .Juiy 1st 19 17, till April SOih, 1948. 
Students, who may oonsider taking thii * ioursa. slioultl apply t,<» the Principal, 
Care of Y. M. 0. A., Rural Demonstration Centres Martandsam, South .Travanoora, 
i for a copy of the Prospectus. 

Another student of the Home Economies Department of the Agricultural 
Institute, Allahabad, has been awarded a scholarship for study iu the U. S. A. 
She is Miss Beulah Mali of Debra Dun, United Provinces. After taking her 
Intermediate Science in Home Boonomios at the Institute and teaching a year 
for experience, she has just completed her 0. T. (Teaching training) coarse in one 
*. year. She will go to the U. S. A. to oompiete her course in Home Boonomios at 
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The last student to p ®^4ho rrewivinj h^^M. So°tn Home 

Mrs. S.. B BarooahV 0^ mgpuv 

Economics this year ftom » i. u a? nil • -in imposin®’ progBa®ma 

« It is the small work f ® 0 °® ' sphere oi activities lies near us and 

is often but^an evasion oi --Tagore, 

,sround ns. in our homes and in o r .e ^ ,,,,,, truotion was based. 

nni,ia la the ideal on which Tagore s worix ui 




MAY, 1947 


‘"Editorial . 

We are reprinting in this number of the Allahabad Parmer an article writ- 
ten by Dr. Harold H. Mann almost forty years ago. Out of the^ esperimo© 
of his long career in Indian agriculture Dr._ Mann wrote this artiole on The 
Introduotion of Improvements into Indian Agriculture. 

This article is worthy of very careful study today. While some details of it 
have been out-moded, his major contentions are as valid today as they were 
when the artiole was written. Moreover, they are contentions which many of 
our current efforts at the improvement of Indian agriculture overlook- _ He 
writes of fundamentals. Every time we consider a new programme of agricul- 
tural improvement, we should have these fundamentals before us. Since the 
visits of Sir John Russell and Mr. Norman Wright ten years ago, our attention 
has been increasingly directed at the problem of getting known agricultural 
improvements adopted iu the villages. We are still feeling nur way. This is 
the problem to which Dr. Mann addressed himself in bis artiole. 

Originally published in The A grioultuTal Journal of India, this artiole should 
be re-read often. To help the reader, we have inserted sub-heads and have 
italioized certain sentences which are of outstanding importaEOS. 
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THE INTEODHOIW OP IMPEOfSMENfS INTO INDIAN 
AGRIOULTUIiE^^ 

HiiiOLTs il. MahKj B, Sc. 

The iiitimliiotioa of mprovemeii^^^ inlo ladiaia Agrienltiiie is sarroiiaied 
]jy peculiar di I lieiiltie a Tiie geaerally speakiag,, lOis agriealtiira ol" 

"the fomiury 'is ia the tiaads vei*y smHl i^jidersy torm a imtuf'iiiy'iia'a* 
progressife oiasSjis tiiefirst^of tliese. Perhaps of equal impDiiaaoe with this 
is the rigid separatioiij whicli lias long existed arid still exists^ between the 
diliereiit classes of society tiiroaglioiifc the larger part of the ocmatry^ for as a 
rosmll of tliisg the ediioatioEai iri'Wemoafcs ^of the past few years IiaYe hardly 
louehed the oaltwator of the land. He, ia^ faotj, still reaiaiEs largely oat of 
eoataot not oaly with progress^ but also with the kaowlecige of progress. Aarl^ 
if you add to these reaso^is the f aofc that ike ladiaa farmers are usually niea 
whose capital m little Biore tliaa the owaership of their ?ery sraall area of laad^ 
who work almost entirely on borrowed moaej^ there results % oonditioa of things 
whioli is amiaeiitij iiii&womrab'b to progress, 

Oomparison tdik amiher eounirif. 

This eoadition of thiags places India iaithe opposite extreme to those ooiiu - 
tries where the applioatioa of modern scientiflo discovery to agricultural prao- 
tioe lias been most marked. Take, for instance, the United States of Ainerioa, 
There your farmers are men of energy, of at least, a little capital, and are in- 
tensely alive to all that is passing^ in the great world : here, on the other hand, 
they are isolated, they are poor, they are usually oontent to go on. in the way of 
their fathers. Thap, the existence of a large and well-organised agricultural 
■department .of' agrioulteal societies, of .rural banks is the. midi Mf iniimtim mmng 
the furmers .ikermeims : here, that initiative is all hut entirely abseii't.. There, as ' -a' 
'result,:. ..experi"meiit\'.a.Ed disoovery are folio wed closely, by. u large and intimately- 
intere.sted'''Oommuttitju .here, ■ the result of .any.. 6.sp0ri.m©at or any discovery 
..have-., tO'^ be, forced on. the uttention of^ the*' people, an,d its adoption in practice- has 
to face an, amount of inertia, and lack of available capital, that would seem 
inoonceivaMein^most other countries. 

OuUkai0rs mi merljHonmMim. 
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expenses of euliifatioiis att4 tlie rate of interest wliioli ho' lias to pay oftsa, if' 
not usaally^ amounts to from 25 to 75 per oeni per amnini. It i% tliersfora. 


Will give a return of 

10 or 20 per 

also ba taken of the € 

Lxtra capital i 

have to be paid for it. 

As the cult: 

IlEless they can be she 

ma that the 

will DX)t, and rightly ^ 

will not, take 


soaietMiig wHoii wili give Iiiin a return of 0 ¥er 25 per oenfc. on 


iiiY3stecl^ aad this laot must be continually in the miads of all tlio 
iaaovatioiis in Iiidiaii agrieaitare« This means; m other word 
Baper money can be mads generally ayaiiabley any ioiprovemeat 


wiiiuti Will jgive a ui. iJYtsr pai. afiy 

capital iiiY3stecl^ and this laot must be continually in the miads of all those wIk.) 
propose ianovatioiis in Iiidiaii agrieuitare« This means; m other worciSj that 
iiatil olioaper money can be made generally ayaiiabley any improvement whioh, 
can be brought into praotieej if it involves any outlay^ must be of a very marked 
oliaraoter. It meaiis^ furtlier^ that the eonneGtioa of effort for ohes-pening of 
‘ credit by mevaiis of oo-oparatioa or otherwise, and that for agiicLiitiiral improfa- 
'■meat is very close, —closer perhsps than is generally realised, I ■ 

Apart from these questions, the introduotion of iraprovemeat inio riidiaii 
agrieiilture is no easy matter. A considerable amount of esperienes has bean 
gained in the ^ last few years. Many failures have oeearred: some siioaassss 
have been obtained, aod with a veiw to bring together the results of these exoa** 
rienees for future use, a oornmittee was appointed at the mesting of tiia Board *€d’ 
Agrieultur© in 1908 to consider and disouss them, and express an opinioa as to 
their applioabiiity in the f iituxo. A second committee was appointed in 1909, 
and Iho result of its deliberations will be issued very shortly. It saemed, 
howeyerj, that there was room for a general statement of the matliad wliioh had 
been lound. to b© most ©If eotive ia the present article, 

Malmg Oeriain ilmi ike Improvement FUb Lorn! GondMiom, 

To introduce anything' which may ba coasiderad an iinprovemeiii in tha 
special conditions of Indian Agriculture, the first necessity is that yon shoal!! ba 
absolutely certain that your process or implement is actually an "iaiprovamciit 
iiiider the conditions existing in any particular spot This w’oiilci., at first 
sight, seem, a triiisiii, and so it is* . And yet, its ■neglect hvaa led in th .9 past tO' the 
greatest failures, fo the loss of conMence by .the and |o S0tsd>ai3k' 'to'' 

.progress whose^ seriousness it is,„ difficult -to" estimate. la th@ oMar 'Clays, for 
.. instance, ^American, was introduced into.- Indiaia very large qiiaiititiash 

No experiineats were made as to its suitability ia many of the areas, ' where it 
was planted, either agriculturally or economically. What was the result ? The 
cotton failed in many areas, of course. This would not have mattered so mmh 
perhaps, in itself, but oonfldenoe was lost, the department introdueiag the oottozi 
was thought by tho cultivators to b© unpractioai, and they hesitated, to say tlis 
least, to adopt ^ any other suggestion. The same story has been repeated 
elsewhere; new implements, new crops, new methods,, excellent dn them Wves' 
have occasionally been iatroduGeci without adequate knowledge of local ooiiditioris* 
and without sufSoient testing. The result has too often been failure, loss of eon! 
fidenee, and general distrust. It o-ianot be too strongly iasisted on, that nothin^> 
can justify the reaoaimendatioa of any supposed improvemeut, unless it Ir^s' 
ijeea preceded by careful experiment, and by the most careful local stuiif. 

But vvhat does thia careful local study mean ? Does it simply mean that tfia 
inetliod hae been carried out suooesslallj on an experimental farm ia the saoi^s 
neiglibourhooci ? So far as it goes, such experimaatal testing is exoelleafc" but ' 

K,a^ ^fi ^ daalt with this sub|oofe in praetiee mmt 

know ttmi the diffiodties which ooear to aa esparitaenfcal farm manaMr are a 

very diSerenfc thing from those which ooear to a ryot. For iastanoo on an 

expeximeiiial farrii a ? 't ... u uu.. _ 
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•are met at oaoe by a villager wbo aoknowledges its valuQj bat at onoe asks how 
he is to get it repaired, if he adopts it. No ooiiatry mMri oaii deal with it^ spare 
parts oaBti.ot be stocked either by the Qiiltivafcor himself or ia the village shop, 
and the plough^. however good,. has to wait until this diffiomlty ' is overoome. Or, 
again, yon find ^ a ; particmlar manure for sugar-cane. It gives excellent results 
in growth, and yield of f nr. You ' recommend it, and are at once met by the -1 
statenient that this ^ manure always;. lowers the value of the gur^ The lowering 
: is,' relatively smal^ ■ It is probably that among the mass of sam- 

..pies 'on /your .experimental farm the difference has never bsen noticed, especially 
.asit -is' a ooinineroial diierenoe not oapable (so far as I know) of bemg detected by 
chemical' ' analysis. ' But ypu must answer the difficulty or your manure will 
have' to 'wait. ' And so, on. ' Instances might be multiplied bat the above must 
sufflce to show the absolute necessity of local study as well as experiment before 
it IS' attempted to intro an .improvement. The whole resolves itself into ^ 
being absolutely oerlain ' that your novelty is good and is applicable under the 
special .local oonditions,^'/ 

. . . . ■■ ■ . ■ 

: B&)urmg ■ the cmfidenee:of the People^ 

the confidence of the people. 

And' here is perhaps thS' greatest diffioalty of all. Indian ryots have, from lime 
; to 'time, bean exploited by people of the most various kinds, sometimes with, 
sometimes^ w so that they are rightly suspicious. If anything 

is suggested, they at onoe look for the motive. What has the man to gain by .,i\ 
it? Is he the agent of someone else? What has the Q-overnmenfc he may 
■ reprefient to gain by it'? ' Such' are. the questions which at onoa rise in his miud, 
'/ahi;have'.tobe:;m.at. ; 

The winning of confidence has been accomplished in various wb,j,^ p- 'h 
.whatever the of the first and most vital importaaoe t> the ' whole' 

, :Sucoess;of the work' attempt^^^ In many parts of India the attempt ' 

■;bas:/been . of local associations of agriculturists and those 

interested in agriculture among' whom the improvements suggastei can ba dis- ' a:' 

cussed, by whom they oa-n be tried, and,, through whom, when suooesafal, they 
: 0an' -be extended ' among, the .surrounding" people. ' Perhaps the greatest success, ' . ' 

.in: this direction has been achievel in the Oentral Provincas. There the members ■ 

; are ..nominated by the local ;authoritie.s, they have as their chairman the District 
'/' Officer, whenever they meet one of the senior officers of the agrioulturai depart^. : 
ment is present, and membenh^p imolm rmdinem.to irg.mMe mvd meihod ob the : • 

member^ ownjand. All proceedings are in the Vernacular, discussions are free, 
and , enthusiam is often aroused, and .these associations have succeeded in bring- 
ing the agricultural department into touch with the cultivators, and in giving 
them confidence in one another. As a result, numerous improvements have baea 
made.. Improved varieties of jo war, .■ sugarcane and other crops have been i 
introduced, the fighting ,of rniiHn by pickling the seed has-been largely 
adopted, in some of the backward tracts great improi^rneat in rice cuUivatioa 
has taken place, and new, improved implements are^aow in soma districts 
regularly used. 

■' I have quoted the Oentral Provinces because' the" idea of agricultural ^ 

^ associations has been more developed there" than elsewhere, bat they have been ' 
'':':'’''''form©d in'' Other^ more independent, sometimes as more 
'Official b^^dies, with varying . su6C6flS.\ Tb#;, movement is in its infancy, but 
enough has boen seen to indicate the general lines in which they are likely 
/to be' most ^valuable, In „the. opinion of the, Oommittea (whose work £ am sum" 
marising), it 'may be said that' their”, utility ^ seems largely to depend on the 
presinoe of a body of men directly. Interested in oultivatiou, on the personal touch , , 
of the higher .staff ;bf the agrioulturai department with the members, on, the :4' 



other methods have been utilised, for gaining' the oonfideaoe of the people 


Demonstration Plots. ' 

The next methol whioh has been used, is that of demonstration of the value 
of iroproyements on the spot, usually by instituting a demonstration farm for 
the purpose, or by temporarily hiring some land from an actual cultivator.^ In 
either ease, if it is *to do any good, the confidence of the people must be won either 
before or during the demonstration itself. Nothing is more common than to find 
that the cultivators have a haughty disdain of what is done on a Government 
farm, it is considered that, however good the results may be, they can only he 
.?nna mndit.ions of monfiv and mrsonnd that only Government can secure. 


Hence, except in exceptional omBB^Uisprobahlpnolwue to institute a special permctMut 
farm for demonstration, purpom\ by far the better way, so experience shows, is to 
engage a temporary plot or utilise a private farm. It is essential that everything 
he done as a cuUivcdor can do it, o.n&. ih&i ih.B man in charge should^ be a cultivator 
himself, or at any rate, with whom they can get into perfect intimacy. Super- 
vision there must h&, hoA it is essential that the man actually in charge should lie of the 
same type m the people he is working among . He has then two things to do, to gai ' 
llieir respeoiand ooafideiioey and to show tliat his method is better thaa that 
wHoIi is adopted round about him. He must- understand,' too, that the of 

the 'dmmmtmUon will be judged the e it u adopted^ B,ml that this is the 


mstaiioe^.-heen eoiplojed tor years m, Bombay, demonstrating from'plaoe .. to 
plaoe, the best methods of boiling gur ^orude sugar) : the use of reaping machines 
has been brought to the notice and into the practice of agriculturists in the 
Punjab similarly, and many other oases might be cited. The essential point in 
it all, is that under mltimUr'*4 mnditiom, by men who art 

themmkm mUmakhj in tmwh with the people and their problems. 


defiaite eiigagemeEt by the members to do definite pieces of work, p4 on the 
regalaritj of meetiiigs, ' iaspeotioaSj and .reports... No association, large, 
or small, should be formed until there is something of the nature of a spontaneous 
demand m the part of the people themselYes or until the agricultural departmeat 
is in a position to advise aad guide them in their work. Where the agricultural 
department has failed '..tO: ' create, sue h interest the a-ssooiation is bound to failm 
its objeci^^ , . : . ' , , . 
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Methods of Reaching tU edtimtor with new Iinproemsnts. 

the oonSdenoe of the actual ottlM^ators has bsea saeared, th® g’raalier 
provm<> diffioulSy is over. It is thea only a matter of showing, ol clearly 
is to*^’ what you raooaimeEii is god and will pay, aad the cLiof troaMa 
w msure that your information actualiy reaches the oulSbators the?ns 9 l'? 8 s. 
“■reat methods which can be adopted for this purpose is very 

foca? '»■> ® oartain In effect have bssn already referrsd to, the fonnsHop of 

oonneT*^'’*^^*^'-® agriculturists where matters oaa be freely discussed, and ia 

with which members will make trials for theiiiselves and lor their 
ment agriealtural depart" 

demon^ff cultivators’ land specially hired for the purpose, or by special 

almost^ ^^sion farms. Where applioable, both these methods are effective, in 
control ^ spi'eadiag of demonstrations over larger areas under . the 

a verv 't department, however, involves a very large staff, and 

oome'^ staff. This is not likely to be available for many years to 
to be'a!^* ®v0r, but so far as it is available, whenever there is any thing definite 
effeotiv methods of local demonstration has proved itself estraraeiy 

plots ta^' already stated, the Oommittee feel that experience has shown that 
himself *^0® cultivators for a short period, and placed under a man who is 
plots 9} ^ well trained for the partioalar damoastratioa farms. Such 

tration small, should limit themselves to special and definite demaas- 

^ saccsss, and should 

‘ to surrounding oultivators at all times, . 

such de the relatively small area which even a very large extension of 

to raeot ®*^ agrioultural associations 

oarrv f ho 1 ® extent. A.5 already described, they enable ns to 

but the! demonstration of our improvemsnts to a very much larger area, 

staff of oiroumsoribed by that which can be covered by the senior 

infiaenoef® department, who must act as inspiring and suggesting 

constant f however, enthmmUc local mm may hs, they eecpect and reqdre 

assooiit^ experts of the agricultural department, and the extension of 

sending limited by the possibility of giving that touch. It is no use 

must employed to guide and assist associations 

oapablo o? • °°“®- usually well skilled in the varnaonlar, 

which sTo work, and with a^ stock of suggestions for improveraeat 

' ^ ® proved successes, and which will meet the cultivators’ needs. 

Learnmg the Gwtimtors' Beat DiffieuUies and Needs. 

too strono.] perhaps merits a short digression. It is impossible to insist 

andneedt 'I'f MCfsity for finding out what are the oultivators’ difficulties 
business is made. It is a slow 

It is nm\Z aaythiag for which a need has not arisen, 

want of wo!™ T of artificial manures to a man whose crops .are failing for 
remembereJ®!’, in the past. It should always be 

neoessitf the cultivators’ wishes and needs is the first 

ment to hit • *® them the second, and their present- 

■ mm in one way or anotner then follows and is welcomed. 

LxMMions, Shows, PMieations. 

to thosVm!S!®,™PuTr“‘l^® ^ ^0 must return 

shows .thods which have been successes in other lands, —such as exhibitions 

oonfid^e of t?«°n ® Ih suoaesses if you already have the 

little real offw ®’ otherwise they may cause much talk, but will lead to 
of these ^?°®® the.vateej ,50 far as ultimate results are oonoerned, 

then a gSf very jatfoas:. But if the essential condition is obtained 

A large ''^® adopted, 

amount of eaergy hap. been spent m reoent years in organising large 



we: 


is a danger that if a translation into the Teraaoalar be mad© % a non-agrioul- 
turist, it will ahound in phrases and words totally unintelligible to the ordinary 
eultifators. Again, my article, my leaflet, should be short, perhaps not exceeding a 
eonple of pages, and should contain one definite fact or the description of a single process 
which it is desirable that the ryot should know and adopt, with illustration wheiir 
ever po.sible. The oiroulatioa of such material is a difBoult point. A verna- 
cular journal, which has to be paid for, is exoelleafc if it only has a large enough 
oiroulatioa among actual cultivators. Such a oiroulatioa is not very easy to work 
up,— and the agioultural department in the Central Provinoea is the only one in 
India by which this has been really aoeomplished. Laafiets, being distributed 
free, can be spread more widely, but much of the distribution is useless. To 
avoid this they are, in Bombay, geuarally used fli in oonueotion -wit.!, 






YI5 ' " ttilE AttAJi ABAB MttMBfe 

Of course, it is possible to use the general yernacular press for publication of 

ao^iioii'ltaral iafoxiDDation. This is now ¥ery widely m by far the greatest 

amo unt, however, among the non-agrioultural clasps. ^ 

how ever, freely taken, and with a properly orgampd system of oontributiOD, a 
considerable result might be expected to Sow from its 

sent to the press for this purpose, no efforts should be spared to give the contnbu 
tious a popular readable form, suoh as likely to command attention, 

S'cMds for 8om'of CuU4miors ■' v'"'^ 

We have now considered most of the methods which have been adopted to 
ensure a wide extension of the knowledge of agricultural 
is one other to which I would like _ briefly to refer, 

soaS'.of onltiYators in pra t 
department^ or in speoia 
extent at Nagpur, and in 
. aa experimental age. ^ 

student and those -who oonie do not, by any means^^ 
improve their own land. Where the ri| 
where the course L™_ ^ . 

'been a 'good number of cases of snoeess. 
applioability of such training is-r"" 

'amount of experiment - will be r 
'the- best method is ascertained. , . 

.. Ji®Vaor.-.3f^M.O{/s ^ ^ , 

I might refer to many other methods which are of narrowei'* applioatioiij^but 
'have been of service .on particnlar oases. In certain, oases lands have, been,, coioBiseci 
with good cultivators with very great effect on the character oi th© agrionltuie 
round about them ; in others, individual cultivators have been sent to 
tO' teach the people round about them, their own methods, an,d so on. But, agam, 

' it must be recognised that there is no general method ; ^ the c onaiwons diiier so 
much from- place to. place, and .from province^ to province, that,.it is absolutely 
impossible to layiiown anything- more than indicatmiii of such methods as have, 
in particular places, given suooessful results ; in the pash 

Summary 

In ooiiclusioB, there is sufficient inform, ation iii hand now to indicate that, in 
sp'ite of its peculiar diffioulties, agricultural iniprovemant ,i3 now,., possible in. ,any 
part of India, There is, however, no royal road,— th© progress is, and must be 
for a long time to com©, very slow. . -But, whatever methois b© adopted, the actual 
process must be the same. To find the cultivators’ real difficulties, to discover a 
practical and certain method of meeting those difficulties, to gain the eonfidenoe 


etical agriculttii-e either on -the farms ^oi the agriouiturai 

1 institutions. This has been carried on to a oertain 
Bombay. The whole matter is, however, as y>t in 
Difficulty has been found in attracting, the right class of 

' ’ always wish to go baos to 

a lauJ. W here the right"' type of boys have been attracted, and 
has been short and practical throughout, there have, _bowevcr, 
_..j. But the whole question of the large 
ig is at present dcubtful, and a very considerable 
required, and that under different conditions, betore 
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K NEW TRACTION DtNAMOMETEB EOR THE MBASUEEMLBNT OE 
DRAFT POWER OF CATTLE. 

By 

Mason Vaugh. 

There lias been for a long time, a need for a simple type of dynamometer 
for measiiring tlie draft ability of work animals. Traction dynaBioaieters for 
any purpose have been expensive aad complicated to operate. Ea rlmerici aaci 
ia Europe, large aaifcs designed lor testing teams or pairs of animals hava^lteea 
liiiilt, lising generally a track chassis with a power takeoff on the, transmissioii 
to drive aa oil pmoir)* The rotation of the rear wheels- drove the transmiasioii 
shaft when the track was palled by aaimals. Au oil pamp^ was ooEa^oted to the 
■transmission wliioli oiroalated oil troagh a valve ia the disokarge liae^. Partly 
-olosing this'V-alfe throttled the flow of oil -and so absorbed the power .in, forcing 
tht oil through - the res trioted passage o! the valve. The animals were hitohed 
by a rope which passed over a series of pulleys and was attached to , a . system of 
-dead weights, to whi-oh more or less weight could be added. Tha-.ptill: of ...the 
animals liked the weights which were ooaneoted ^ through a ^ linkage to the 
throttling valve in the pamp discharge line. Lifting the weights closed the 
valve^ allowing them to lower opened it. In this way the resiateaoa to move* 
■■ment of the -vehicle was. ad justed to that valve necessary to keep, the weights- 
-SESpendad so the pull of the animals was equal to the weight £xed. 

Some years ago, the Agricultural Institute tried to build such a dyaamio*. 

. meter' on an old tractor' chassis and adapted to bulloots. It was notvery^suocass-- 
fill and' parts were stolen in transit when it was shipped -to the Alhladia.Oattle 
show. Eecently, M, A. Sharp hie described such a dynamometer in the Decem- 
ber 1946 issue of the journal of the American Society of Agricultural Bagineers 
adopted for testing single animals. 

Experience with other types of dynamometer equipment in oonnaotion^ with 
the scheme for measuring draft ability of bullocks at the Agricultural Institute, 
-indioated that there was still a need for a better type of . dynamometer which 
could be used either for Bustained loading or for maximum, dr. alt tests. Accord^' 
iflgly, in the 191546 programme, such a dynamometer was designed and built, 
U8in.g4he same old Austin tractor . o.hassis formerly used' This has^ beea quite 
..'■■auccesflful audit is thought that it may be of interest to others, bo is. described 

Constraction of Dynamometer. 

axle .gearing, .including the . whole: traas.- 
mission and belt pulley drive intact and in good condition. Lirge size truck tires, 
10*50X16 in this case, were fltted to the rear wheels. Other size tires could be 
used, the only requireiiieat being that there be adequate traction adhesion to 
the ground. In front, the axle was removed and a small caster wheel and 
rubW tire supplied by tho Dunlop Rubber Oa, was fitted. The caster wheel 
made smaller turning radius and easier manipulation possible than would have 
been possible with the regular front axle and steering arrangement, even if it 
had been modified. 

On the belt pulley shaft, a brake drum and band brake from an old car 
were fitted so the drum rotated when the vehicle moved. The brake band 
arrangement was connected through a suitable linkage with a weight system 
10 that when the weights were lifted by the pull of the animal, the brake band 
was tightened ; when the weights were lowered the brake ’ was released. By 
slight adjustment of the brake band and of the .Imkage, it was possible to get 
adequate braking when the load lifted only a few inches and complete release, 
when the weights ware at the. bottom of their travel The load could be easily 
adjusted by adding or removing weights* ' ,• 
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The tractor chassis was used becaasc it was available. lastaaii, a satisfac- 
tory dynamometer ■of the same priaoiple canid be built iisiug a rear axle of a 
truck. It would he''desiraMe to modify the frimafei g'at a shorter wlisal base 
and to mount a caster wheal in froat la saili a case, either of ^two) arrange- 
ments for til© brake might be used. If the origiaal brakes are’» lat tot and in 
good oonditioBj the weight system could be ooimeoted direetly to tkora tliroagb 
the existing equaliseT system. ■ This' would be quits easy in the ease' of raaohuni- 
oally operated 'brakes,'. . It .■■■would :be .'some what more oomplic itod in tlia case 
of hydraulic brabeSj but" ■could,; doubtless be doB.e. Aiteriiati v©!y, a saitable 
brake driiiB could be -Ssed to. th© ■drive, shaft just in. front of the diil.er0a';i.:il and 
the brake shise assembly would'. be'Ssed to'the aide hciisiag*. dae li.ik ije to the 
weights sj stem would then have to 'fee built naw to oparac-e the brake shoes. 
EitW interaal 'expanding or external, contracting type brakas oonM ba used, 
with suitable modification of the. linkage for operation. LTsiag the existing sya- 
. tern woiiM b© simplest to build ; fixing the drum on the driv.-^ sliaft would obviate 
any difficulty with unequal adjustment of th© brakes^ eto,^ and waiiil be infest 
satisffictory in use, ■ ■ . 

■ ■ ■ In the original old ■tractor chassis used^, the speed change gear T/as still 
present and the drive from the wheels to th© belt pulley shaft was through the 
gearing. Putting the gear shift into neutral provides an eaay.wajtodiscoii- 
■ neat th© dynamo'&ieter rig when it w.as desired to only move the dyoainooieter 
from one plao.© to a-nother, ..Where- this facility is not avaihible^ it would be 
easy to have ,a fixed towing'-hoo^k to' which the Mtoli oo^uld be attached. 


..' General Gommeal 

' : The dyiiamometer pro.ved to. be quite . sensitive^ resp-oading to as little as 
5 lbs, iocrement' in weight.' Saximum^ .'pull tests are 'made by successively 
adding wedghts and^haviiig the animal puli the djiiaiiioiiieter a riiinimmii fixed’ 
distance, until 'a weight' is found, which the animal oanriofe or will not pull. Ln 
.the tests so far made^ final tests have been t-aken v/ith iacrerncuts of 10 lbs. 


While, aotii.al tests by ■.'this method have not so' far be be carried oiilfe' the .same "-I: 
dynamouieter can be used for.eontinuous^ steady loading by putting the weights 
oorr6spond,ing;'tc) the; desite-d load and driving the aaioial over any desired route 
for.. the desire.d time. ■ Thenature^of the- track is unimportant to tli© test, in so 
fp as the dynamomete-r is ■■eoace.'rned. ' The animal only has to pull eaoagh to 
lift ,th©p weight Where' ground. conditions provide high resistance to, the pull of . 
the .animal, .Jess resistance is .required, to be provided ■ by the'' braking ' sys.tenia. ■'. ■' 
WMl© tests have not been made as yet on this, it is expected that this will be an 
important feature in future testing of the effect of tlia kind o! siirfaoe on the 4 
: fatig.'Ue'of the unimaL, ■ ■ 




Where it may be desirable to use smaller tires or m-hera largs ones are not 
available, ^ filling of the tires with water will provide extra traetiem. They may 
be filled eithtr partially or eompletelj as the need may fee. This is luora ooe-^ 

. venienl than adding weight otherwise to the maohiiie. Ifc is desirable to have as 
much of til© weight as possible on th© rear or traction wheels. 

No ©stimat© is available of the probable cost of such a dynainomeler. Ours 
was built of oM material for the most part, and other equipment was donated or 
loaned. It should be possible for .any moderately well equipped laaohiae shop •* 
to build sucb a dynamometer. , An^ elec trio welder would be of great help but 
notybsolutely essentiaL No drawings are available as the diinensiona will vary ' ■ 

■ ■ according' to the equipment used. ' None of the dimensions are oritioal and they ’ ^ 
■,;v;;oan be changed without aflecting the aocuracy B is only neoessary that the ^ 
■y weights ^ be fairly^ acourate. ' We find a set eoBsisting of the following sides' to 'i: 
be reasonably sufficient for 'testing single animals, ’ ■ '■ ,, ■■■ 
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FURTHEB OBSERVATIONS ON WEATHER AND PLANT 
DISEASE AT ALLAHABAD. 




■ Bdo-ar' F.^ ^es'taLj Fh. B.j ■ '■ . . 

AgrictiUtwl AUaliuhad- ■ 

l!; lias b8©Q r 800 g*riis 3 cl for a long* tioi© that the weather plajs a totj 
iiii|X8ih:aiit part in tlie apiplijtotios of plant disease. The ol 2 a!iges.m tempera- 
tore^^ humidity and rainfall from season to season liava been hem respoiisiola 
for til© eoireBpondiiig ohaiujes in the aotivity of plant pathogens* Dariag recent 
years a iiuynbar of plant pathologists have written o? ^the weatliar and its 
iniiieno© upon plant disaase* Altliongli the term iceath&r is rather vagnie, 
that term are mclncled a niiniber of factors whioh are more or less readiij EQder’ 
gtood hjy the average parson. TJntii the fiotors oanstitiiting weatlior were 

■ analyzed . one by one and the changes correlated with the oliiiiges in plant 
disease^ very little real progress was made in the nnderstanding of the relation* 
ship between them. One of the Srst of such studies was that made by Dr. L. tt. 
Jones (7) and !iis assooiatss at the University of Wisoonsin in whielij by means 
of oontrol ohambers^ it rras possible" to study the iaSueaoe of th© soil raofc.ors . 

■ ,nfOB the' root rots of eabbsge^ tobacco and 'potato. ■ v,. ..■■■ 

During the early days O'f pl-ant disease study,, there wus iniiOii oonfnsioa , 

' ia the ■' use of termiiiolog'y -hj the plant pathologists. .Pariiaps we have not yet 
reached the stage when we oaii say th'^t wb talk a oomui>u phytopiihologiaal 
language but ws a're making’ progress, Artiole on th© olariSoatioii of terms by 
such authors as Link '^S- lia?© done muoli to help us to a oommoa agreement on 
the us© of terins. ■ 

The attention of the plant p-ithologists'' has .been fooiissai oa ths ■ problem,;, 
of 'Weitlier ' and' plant tiisoasa .■by a iia.mber -of articles appaariag ^.diiriag tli© 
past half doaaii years. Foister ('i) in 1935, and again in l9iT(4) has writtea 
sum'marias^ ■of '■the relations '.of -waather and fiiiigous (iis8.aS'e3.. (Luvrett (5), .has,, 
written of the eil'sofs of olimatio factors upon the roofe^ diseases oi:^ plants wutli ■ 
gp^e. 0 ial attention 'to 'that' of the 'oo-ttoa .root. rot OFgaa..ism.in Texas,, U, S,. A. 

" More raesatlj ^ S'takniaii and Oliristensea have 'Written an exo-elleiit 
mrt'iole 'Oa 'the relation, of airborne spores of fungi -an I disease. Their , article, is 
.^o^^■sp8oial iiitxffest 'to tlia plant pathologists of India., who..- are well aoq.iiaiiited ; 
with the work and articles of Mehta 10, 11)* 

T.her.8 are ■■■■still -nfany factors bea'riiig on the spread --of.iilant patliogans whic.li ; 
are not thoroughly understood* When an extremely heavy epiphytotio occurs 
OF there is aii absence of a partioular fungus, guesses are hamrdad as to tha cause ■; 
but if, is not possible, V 4 iifch the knowledge possessed by man at this time, to be 
certain that all of tha ooiitributiag factors have been taken into aoGoaat or that " 
they are understood in th&ir relation to the cause of plant disease. 

Weather is largely local, and rarely is the same over a very large area at . 
one time, A distone© of oiiiy a few milas in^iy have a profound ©ifact upon the,, 
coailitio'iis affeotiag thf3 growth of the host and parasite. 

At Allahabad, rainfall, humidity and temparatura data have been collected 
for a number of years, but it is only recently, however, that there lias been any 
atteeipt to eorrelato the^m data with th© observations on the fuagi and plant 
disease present on the crop plants. Daring the past two years a number of obser-': 
vations have been mad© of fungi which appeared oa the various crop plants oi:i the 
Institute and neighbouring farms* An attempt- has been made to aasooiate feheaa, 
observations together so that some of tha inter relationships might be uiadery 
stood.^ Notes OB the observations during 194S-46 have already appairad' (IS, 19)’ 
. and wilLba repeated only for the purpose of comparison ^ : 



TES Al<LilH.iBiD,PARyxea 


Year 


Month, 


June 


July 


Aug. 


Oct. Nov. 


Dee. 


Jan. 


Feb. March 


1940»41 

93-72 

83-38 

83-19 

83 - 45 ' 

-80 30 

I94B42 

89-60 

86'40 

83-70 

83-20 

80-10 

1942-46 

94-34 

83-75 

82-28 

8172 

78-50 

1943-44 

92 88 

1 - . 

85-63 

, 80-80 

83 50 

76*84 

194445 

1 82-85 

86-95 

81*33 

J 9-45 

74-82 

194546 

84 30 

85-90 

86-32 

1 82-75 

75-92 

1946 47 

j 87-93 

86-83 

83-30 

1 8300 

1 75 90 


69-48 

63 CO 

60-78 

64-61 ! 

75-95 

07-63 

62 22 

, 59*26 

I 64-80 I 

7 fj 60 

68-23 

80'*85 

1 66*07 

63*14 1 

75-92 

67-89 

61-28 

60*54 

62-54 

i 73-70 

68-38 

62-60 

59-56 

68»19 i 


65-66 

59 70 

- 61-91 

64-34 

72-45 

68-000 

63-24 

5 ' 8 - 0 l 

63-09 

76-19 


Averagij 


89-S.3 


85 55 82-i:9 I 82 4-1 


77-45 


67-89 


61-85 


60*94 


64«£j 


.80 


^ It will be notiaed that during 194647, some rain fell eaoh nioatli of the 
. period June4o March, .inelasim ■ It , was tlie:Oiily Juae to March season siaca ■ 
19.4.0.. that this occurred.. The total rainfall for that period was .Just 'Undar tho' 
.:,ssven^yea.r. ^940-1947) .average,, but it .was .much . more evenly distributed thaa^4.- 
in any previous season. This uniform distribution of tlie rainfall was probably 
the chief factor which produced the consistently high humidity for the period. 
Comparing the per oeni of humidity for the 194647 period with that of the 
corresponding months of the other seasons, it becomes evident at once that there 
IS a greater difference between the 194647 season and ' the others' than 'between^' ' 

. any two other seasons.- Also that the p4647 season^s humidity was consistently ■ ■ 

,. higher. from June to February, inclusive, than the seven-year .average-; . Just" 
how much iBiuence the weather at Allahabad exerted on the plant disease fungi 
m not clear at this time, but^ as will he shown later, some factor or factors did 
. produce dmerences in the plant disease and it would appear logical to attribute '' 
fiome, at least, to the humidity. 

Durag the lharif season of 194546, Choamphma spp. (18) were especially 
^ number of cases weie apparently actually pathogenic. In the 
194647 seasons Gkcanephcm was found only on the blos&oms of brinml and some 
01 the CMeurmts. It appeared to be only saprophytic onih© petals. Leaf spotting 
fungi, such as Cermpora^ AlUmana and FkyUmikia spp. were no more active a 
than during the 194546 season. However, the lack of a really accurate 
measuring stick makes any such statement lose much of its value. "fF© do not . 
know ]UBt how to measure the affects of the pathogens and the weather so that 
_ 'each may receive its share of the blame for disease. ■ , : ; 

, There appeared to be little difference in the activity of the root rotting fungi 
1 h wo ;was^ perhaps less wheat ^seedling disease more activity among the ■ 
pstfaogens^that attacked the bpnjal planle. Ppffmmt sp., together with SMmeimm i 
and Fmapmi spp. have been polated from each of the crop plants mentioned. ^ 
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' -:T©inperature, 'rainfall and humility dit’i oolieofced at tlia AUatiibid Agri- 
.cultural Institute' for the .years 1910 to 1947 are .pnasBiitei ,ia Tables No. I, 11 
.'and IIL 'Monthly averages from June to -Maroii, iaoliisive; only, ^re shown 
,'as tli©.-hot season finds most 'of the fungi dormant and April and. .May,, being 
during the vacation period, ohservatioaa are not -made regularly. . 

' Table I. ■ 



FJETHBK OBSEEVATSONS ON W BATHER. ANB PL AKT DISEASE AT AM.AHAB.iD 

' V' TablE' II., ■ 


,'Montli 


Total 


„ Year 

JuBe.'.' 

July 

Aug. 

1 

Sep. ' 1 
' " , i 

Oct. ' 

Nov. 

Dec. 

■ JaB. 

■ Feb. 

- " ■ I 

llareb. 

rainfall 

1940-41 1 

0 SO 

4 37 

14-72 1 

5 60 1 

■ 0*12 

0-02 

■; ' 0-00" 

i'03 

' ',. 0-20 

O“O0 1 

, 26 86 

1941-42 

2*74 

5*72 , 

3 -23 1 

8*65 

1 004 

000 

0 00 

'. 3-96 

4*30 

0-36 1 

8! 05 

1942-43 

4-52 

i 7-10 

9'98 1 

8 22 

0-00 

,0-00. ; 

0 ‘16 

0-57' 

' '0-22 

0 00 ! 

I 30-77 

1943=44 

0 80 

8'29 

,19-78 1 

■ 8 78 

O' 74 

O'OO 

0‘00 

0-00 

4'5S 

4-38 

I 47 -45 

1944-43 

1-09 

8-64 

19-04 ' 

4-98 

2-09 

0-00 

,0 90 

2-00 

000 


38*74 

1945-46 

1-21 

5-62 

1 11*65 ; 

1-29 

2 97 

0 00 

. 0 00 

0 00 

1-00 

0 00 ' 

20*36 

1946-47 

3'69 

lo-eo 

1 '■ 

|r2'-6i 

2 91 

0-73 

M3 

0*08 

0*29 

O'S'I 

0*45 

31 '02 

Average : 

',Y'12 

7‘19 

jisoi 

i 5-77 

J 

0-96 

0U6 

0-16 

1-12 

!-52 

0-86 

1 

32-89 


Bat' witli tlie obseTvations made to date it is. not possiMe to oiiicli,, more thaa 
hazard a giiesB '.on fee ; possible, iiii™© ' on ..the the weather ol 

191647. Fotato diseases this season were- ■appmxi.mately, the , same as ,ior„^ , 
194546 season, but there is . a slight ■ diffe.re.noe. in the per^ eerit. of. the Tarioiig . 
disease®. In 194546 the bacterial soft rot and the .-Rhizoetonm mMieoh s,oft rot^ 
were the two most serious.. In the.,, 1946-47 season .the bacterial soft rot was iittla . ^ 
more' than a trace ' Whereas the ■w.a.s aboat- the same ^ as, last yaar^ , 

namel?, from 3 to 5 per cent. In 194647 SekroHum rolfsU was present to parlmpa' ' 
'per cent, and Fimmum spp, to slightly- more. ^ 8. rolfm was not, ooser?ed,in .. 
1945-46' The entire loss due to all forms • of -disease at .the .digging time was... ,,, 
about 5 per cent The loss in 194548 was 8’32 per cent f 19). A ligiit ramrall 
and a higher htiinidity during the months of December, January and Pebraary 
■ did not appear to .seriously increase the amount of disease in the potato fields.:. 

Boot rotting fungi in the young., papaya orchard .were .active and -the losS" by ,... 
the end of the season approached some 20 per cent, of the trees. This loss is not 
considered to be especially iniueaoed by the weather conditions, bat more by the 
continued building up of the soil 'fiora of Fythimn mpImmdBrmakin^ RhmeUma 
mlmi and a Fumriwni sp. that have been almost constantly associated with the 
papaya root rot in this area* 

The outstanding differences between the fungous diseases attacking the looal 
crops has been found among the rust fungi. In 19454o the first wheat rusts 
appeared February 9, when all three of the common rusts were found on local 
“ wheat growing on a Maliewa village farm and on the same^day on wheat growing 
in a sullage water overiow along the channel used for irrigation ^of the Institute ' 
farm* It had been antioipated that the leaf rust would appsar first and, 'during 
.normal seasons, it may be* expected any time. ter the first of December. _ But. 
the humidity for the 'months of December and Janmary, 1945 was some 161)0 per * 
cent.'' below the,, six-year average- while the temperature was approximately 
, average^ There seems little; doubt that. this was 'one of the main 'factors in^rlh#: 

' delayed appearance of the vmL ; 
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Table No, HI. 
Humidity. 





Amuju til . 

Year» 


. .| 






June 

July - 1 

Aiig. . 

Sept. 

Oct, 

Nc 

1940«.4i 

48-30 1 

78*60 1 

-83-70.'. 

,7350 

. 58-00 

5 

1941-42 

63*56: i 

7!»-36 

83 62 

-■83‘2') 

80*60 

, 5 

1942-43 

■19 (IS 

86-24 

79 25 

79*52 

764)8 

7 

1943-44 

56*80 I 

1 72'09 1 

93*24 

: 8S*00 

86*95 

i " 

1914-43 

ti4' i 

89-60 

8.-S'55i 

. 78*76 

1 78*86 

6 

1945-46 

1 53-00- 

60 65 

, 67*47. 

. - 76-12 

■ 75 -50 

t 

1946-47 , 

1 56-23 

83 50 

i 90 80 

86 86 

1 . 80*30 

1 

Average; j 

.v54*52 

1 i 45 

83 66 


j 76 61 

6 


S'20 
5 42 
t ‘00 
3 S9 
I'SS 
7-44 
r86 
J9J 


, Dee. 


71*80) 

80 9(1 ! 
SI “03 i 
78*84 f 
oSvSI) j 

’ ( 51) '70 1 

81 50 s 


13 95 


Jail. 

7S*96 
80 22 
61 7 &' 
8i“62 
58*60 
5S*3') 

^ ™ 1 
“’"'Ir-iy 


Feb* I March. 


06 5S 
77*05 

7 5 -TO 
8 1 66 

01-89 
78 26 
'T4 n 


41 

55 

: 59 

76 

51 

59 

7S 

80 

52 

6S 

56 

44 

60 

•ftti 


FollowiBg* ' the 1946“47 weather, reoords it was possible to ' prediot the 
"approximate date of the appearaaoe of- the leaf rast, Aotiially the leaf mst 
' -appeared a - few. days "before it was prerlioted* Th© .iirst . record of leaf riist 
' Allahabad was Deoember 9. Stem rast did not ajipsar until approximately one ■ 
■ffioatli later. The first record was January 14, but it was thoaglit that the 
-infeotion ' was-aboa^^ oa© vreek old when fouad. Strip© rust did. not ■ appear at ■ 
-ail at Allahabad. This is ths first ti.oie in a number of season^ ^ that there has, 
bean no stripe rust on the local wheat or barley. The iaformatioa at hand does 
not at this time account for th© lack of stripe rust. It would be espeoted .that 
ripe rust would behave very much as. the leaf and stem rasts. Wheat, and barley 
^have been. planted, on the same- fields - each season and as they were, both suseepth. 
Me to stripe rust it cannot- be. said that, rotation of crops played- any part ia, stripe 
... rust absence. ^ 

Pea rust and alfalfa rust ■ were both prominent duriiig* the 19I:6"“47 s.eason. 

- Pea rust .was serious during the months of February and, alfalfa rust reached, 
its peak of severity ■ in the- month :Ol March. ■ .Pea rust has been present outlie 
farm irooi' year to yeatj but usually 1.3 present oiilj' as a trace. It usually 
requires some effort to see are .sufficient apeoimens for class needs; Alfalfa rust', 
has not appeared before, but .this season, it has aotualiy killed .niuch of the lower; 
foliage on 'the older plants ■ Powdery- mildew has ,b©en'. unusually servere on p©a,s 
and GucurbUs.- This is no., doubt a direct response to ' the increased humidity. 

Sann hemp rust was- observed for the first time in .several seasons ,- and- ©.aused 
a little damage to the leaves. Linseed' -rust was .not as servere as usual. Cjram , 
rust, present as .-a trao-e - in 194.5-46, was not r 60 ord.ed in -1946-47.-- Earlier, in the 
' Beason-'bajra rust was obs-e.rvad rather generally over -the a-rea, but did not cause 
more than a trace of loss. Daring the kharif season of 1945-46 a HelniiMhosporum 
disease appaared on maize and caused a small amount of damage, . In a 

Melminihosporiiim disease (which was considered to be MelmijHImpormm tummm) 
caused serious damage to the leaves of maize growing in the fields of the 
Institute. This may be a case of varietal susceptibility (the variety iii this ease 
being a Jaiinput variety) but it is intended to continue observations on the 
. w.eather .and,,. the . activity of the fungus during the .future .seasons to „ ,oa.ioh any 
relations that may be observed. 

Under the control of the ©xtensioa services of the various countries, Fuere 
have been organized during recent years what are being called plant disease 
forecasting services. Examples of such services are the late blight of potato 
forecasting, reported by Melhus (12| ^and the leaf rust epiphytotics of wheat by 
^ Oheater and "Laisb (2), Such services require a number of cooper ators^ who will 
make regular, accurate observations and relay the informatioa immediately to 
centre where -it may be ^ sorted out, consolidated. Thea^ from the whole 
. jioture^ the likely trend in thb plant development may be predicted and this in^ 
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TOBXHBB OBSKEVATIONS ON WBATttEB AND PL^Nl'DUSVSB At iLOlHiSlO 

formation tuiokly sent to the araas that aw 

TTiAasiires mav bo put into &fi6et m tioi© to bs o£ ■. “ -rr ^ ai*'ifA «5 ■ 

Tatr Might fLoasting, secured data from eleven Upper, Mississippi ^ 

In! from the Proviaoss of Alberta and Saskateaew.m in Oauada. 

Tilln^nSi h^ in order that the entire picture might be had m time to 
« S the^r-iormation back to the affected areas for aotion Such a semoe talas 
•Jim; tlrdevlfand it requires the eifeotiva oooperaboa of a uumoar of worker. 

b.it it is amply wcrtii while and is not too diffiouk lor iaciia, 

■ Seforences. 

1. Chester, S. S. The Nature and Prevantioa of Plant Dise'.t ^a. Blakes- 
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W« Forecasts ' of serious ■, Wlieaj^. leaf 
irter^ Siippl, 156, pp,. 142444, '1945*;, , 
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3. Foister, G. E, The Eelatioa of Weather to Fangaiis and Bacterial 
Diseases, Bot. Eev. Vol. I, pp. 497-516, 1935. 

— The Eelatioas of Weather to Paugoas Diseases of Plants. 
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Bot. Rev. Vol U, pp. 548-591, 1847 
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“For a number of years past oritioal examination of the effects of eultivation 
operations on the soil, soil moisture, plant growth and yield have formed an 
important section of the Department’s work. The earlier results ran counter to 
certain of the traditions t vat have grown up around the subject, and possibly for 
that reason, were viewed with scepticism. Later work, however, has confirmed 
the views set out in the previous investigations : Crop yields are relatively insen- 
sitive to eultivation treatments; cultivations do not have the effects in soil-moisture 
control iormerly attributed to them; weed control is most important in the early 
stages of crop growth. Siuoe 1939 six papers have been published, summarising 

various aspects of the results The sixth paper examiues a large number of 

United States experiments on orop response to Inter-ro w tillage, extending over 
many soils and seasons, and shows that they agree with our own results, in spite 
of the large differenoas in weather and soil an 1 the use of different crops. 

“A three-year experiment in Surrey on a loam shl overlayiag sand and 
gravel, on the effect of Inter-row tillage on potato yeilds was oompieted. .. ..... 
These experiments fell into line with the general oonolnsions already mentioned 
above: yieldswere insensitive to cultivation treatments, but were appreciably 
reduced by even moderate weed oompetitiou in the early stagieis of crop growth, 

“The six-year _ cultivation experiment, begun in 1934, was oompieted 

They show no yield difference between deep and shallow working, with the 
possible exception that m tinteaanoe of mangold yields may require an occasional 
deep cultivation. The ploughing treatment was batter than the other two for 
the probable raaaou that it showed the most efficient weed control.” ’ 

The above quotation from pages 35-36 of the “ Report for the War Tears 
1939-1945 ■’ of the Rothamatead Experiment Station, Department of Physios, by 
Dr. B. A. Keen, seems to call for careful consideration by Indian a^rioal- 
tural Scientists. Why do we cultivate, plow or otherwise work the soil ?° Is it 
possible that if we knew more accurately why wa do certain things if it were 
more a matter of knowledge than of “tradition,” we might find it desirable to do 
an entirely different set of operations ? 

As a sample of what is meant, is dry weather —or so-called “hot weather” 
plowing orimarily a soil henafittiag opsratioa or is it primarily of value as a 
farm management praotioe, helping to smooth, the peak of labour demand in the 
early i;sia ? It would appear that there is a fertile field for investigation here 
as yet little touched, , ” ’ 

. V,"', . ' —Mason Vmgh 
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POST-WAR DSYBLOPMENT OP AG-RIOtrLTIJaB IN 
UNITED PBOVINOB3® 




G. Maya Das^ Direotoe of A.GRi€vmvm^ IT. P. 

It has to he admitted on all hands that tlie yields per aere of our food crops 
ar© among the lowest in the worM^ our density of population ranks very high 
compared to other oountries and is growing ; the eeonomio ^ status of our Imam 
is extremely low and the ratio of agieulture to industries is extremely wide. 
The problem of post-war agricultural deYolopmeafej therefore^ may be stated in. 
a aiitshell as oas of increasing agrieultaral produotion to such an extent as not 
only to relieve materially the food situation but to improv® substantially the 
©eonomio oondition of our a^eulturisls, ' . 

F1¥E-¥EAS FLAM- 

. That both the Centrai and Provineial dovernments ars alive to this, problem 
is borne out by the fact that five»year plan of post-war agTioultural developmeiil 
ds at Ihemoinentia hand* A brief examination of this -.plan reveals, .that ■ the 
water and fertilizer requirements of food crops are reoeivmg the greatest amomiit 
of attentioB. No less than '50^000 mason rj wells are to be constructed for holcl-^ 
ings of not'Iess than 5 aores* The cost to Government of. this one ■ salieme' alone, 
during' the year 1947-48, will be Rs. 30,00,000. of wMoh half will be m-et by the 
Government of India. As a corollary to this, 25,000 wells will be boed for higher 
-delds' of water on a subsidy basis and 6,000- Persian- wheels per annum will be 



FEETIMZEES 

Next in imporlanoe to irrigation is manure -and by the end of the fifth year 
00 less than 10-,00,00() maiinds of oil oak© fertilizer will be distributed annually. 
Similarly, the valuable oliemical fertilizer ammoniu-m sulphate which is so much 


meal to- the extent of .SbjOOO .tons at a price of Rs. 60 per ton. as.- against ^ the 
present price of Es. 115. Green manuring, so important an item in increasing 
production as well as in ameliorating soil oondition, is to be ©nooiiraged. The 
target for distributioa of mnai seed for this purpose is 50,000 maunds per annum 
on a 50 per cent, subsidy basis. ■ Similarly, the making of ooniTOst both by indi- 
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the attention of the Agrioalture Department. Meohanioal oultivation will also 
he a part of the plan of colonisation in the Terai and Ganges Khadar areas. 
B& 47,00,000 hate been provided in the current year for this Bohems whioh 
envisages resettlement of es-soldiers on eo'operativeianns. 

This is an interesting plan inaBmnch as a large part of the area, which it 
is proposed to colonise, is extremely malarious and steps have already b^a 
taken to stirt an anti-malarial campaign suoh as has been suooeasful daring 
the war oa the Eastern Front, and more recently in the Moplah oountryJa 
South India. The development of Kumaon and the Kheri districts is receiving 
special attention in the five year plan. A Development Board has been appoint- 
ed for Kumaon and a provision of Es.1,40,000 has been made in the first instance 
to start this work. 

GOOD SEED 

Apart from irrigation, fertilizers and improved onltivation, one of the most 
important factors in increased production is the supply of good pure seed of high 
yielding varieties. There are several schemes in force to meet the demand for 
good seed, ohiefiy of our cereal crops. Through a net-work of some 780 seed 
stores, the aim is to secure the best seed first from Government farms, from there 
to registered growers and from there to the distributing centre. Similarly, a 
scheme for the development of hortioulture in the province envisages the produc- 
tion and supply of a very large number of plants from a number of registered 
nurseries scattered over the province. 

PLANT PROTECTION 

The Fruit Development Board has recently been reorganised and the entire 
horticultural development plan has been entrusted to it with the help of the De- 
partment of Agriculture. A Plant Proteotion Service is to bo established as part 
of the five year plan. The object is to organiBo and control operations against 
the major insect pests and diseases of crops in the province at a total cost of nearly 
B«. 1,60,000. Apart from these and other sohemes of development, a committee 
has been appointed to reorganise the entire Department of Agrioulture, both on the 
development side as well as for research and agrioultural education. A part of 
the new plan of development has already been put into operation by the appoint- 
ment of a Development Commissioner, whose main function is to oo-oidinate effeo- 
tively the efforts t_f all development departments in specified areas of oonoentrated 
activity in each district of the province. 

INCREASED PRODUCTION 

In so far as the overall target of increased production of food crops in the 
U. is concerned, the present Five-Year Plan of development is expected to 
result in aiout half a miUion tons of more food being produced annually in the 
province at the end of this period. Similarly, the overall target of increased pro- 
duotion for the whole of India to be achieved in the same period is about 4 mil- 
lion tons. Even this target falls short of India’s food requirement by some two 
million tons. Obviously, therefore, while the^ Central and provincial govern- 
ments as well as Indian states have taken in hand a fairly big programme of 
increased jiroduotion, we will have to devise some more revolutionary scheme if 
our produotioais to inoreasesuffloiently to provide a higher standard of living for 
our rural population and at the same time meet all our obligations in the matter 
of food supplies. 



K>flr*WAa DSVELOPMENr OF AQEtOfft.TCFKS IST OTrTBD PEOYINCSS 


I AmHOULTUEAL POLIOT 

EevolutioBary ideas are generally looked upon with suspioion by our eoono- 
^ mists, but it is only by following suoh ideas that the United Kingdom was able to 
’step up agrioultural production during the war by 70 per cent and the United 
^ States of America by 40 per cent. This was made possible first by a strong agri- 
cultural policy of planned prodaotion, backed by legislation. Secondly, the 
co-operation of the farmers or producers themselves was secured through oonvin- 
oing them that such a policy was not only to the national interest but also to their 
own individual interest. Thus in the u. K. County War Agricultural Exe- 
cutive Committees, comprising mostly progressive farmers and backed by legis- 
lation, carried out a policy of planned production wMoh bas a stounded the world. 

Similarly, in the U, S. A. the creation of the Farm Security Administration 
'•* and the Agricultural Adjustment Administration assisted by the Soil Conser- 
vation Service under the Froduotion and Marketing Administration supervised 
T each farmer’s needs and arranged for loans where necessary. The P. S. A. wont 
as far as to provide the farmer with additional land if this was absolutely 
necessary to bring his standard of production up to the proper level. 

In the U. K. before the war there were less than 50,000 tractors in ope- 
ration. By the end of the war this number had been trebled. A vast organisa- 
tion provided by the State both in the U. K. and U. S. A. arranged for 
^ large quantities of fertilizer and other supplies to enable the farmer to 
carry out the planned production policy of the Covernment. 

MODEKN FARMING 

The United Provinces Government are not so rich in revenue as the two 
governments mentioned above but there is no lack of capital in the country for 
investment in productive agricultural enterprise for which the Stats should be 
prepared to give a load and provide facilities. For example, I believe that 
^ the pooling of the resouroes of our 

and partly by the use of modern agricultural equipment and technique to supple- 
ment our available man and bullock power, we oau as a provinos aim at a target 
not of 5,' '0,000 tons of additional production but mora^ like 5,000,000 tons. Such 
an aobievement is not outside the range of possibility and oan only ba realised 
% a revolution in our agricultural policy. Success would mean adding to the 
wealth of our T^ham money equivalent of some 150 orores of rupees per annum 
^more than they are getting at prpent, quite apart from satisfying the demand 
for a higher standard of living in the shape of more than two square meals 
' a day, better honsing, better educational facilities, medical and social amenities 
' and the like. Cooperative Societies are most necessary but we have to get to a 
stage beyond that. I will endeavour to show briefly by an illnstratioa or two 
how we should set about attaining so revolutionary an objective. 

' CONVINCE THE KISAN. 

^ To get oar to adopt any new or revolutionary teohaique is most 
difficult; bat show him howto get an extra five mannds per acre of wheat or 
rice without straining hisxesonroes and he will become your disciple for ever. 
There is much talk these days of co-operative farming and ooUeofcive farming, 
of reaching all the targets we aim at by organising multi-purpose co-opo rativa 
societies in our villages and so on. All these are excellent ideas, bat we have 
. to go a long way before we oan finally convince every kisan in the country 
the intrinsic value to him of such measures. Find him a machine that will 
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By a rough oalqulatioD tbie should add another 20,000,000 tons of food to 

' our piofiBoial larder.. , 

Space does not permit of saying in this article all ihereis tosay on the 
suMeolbut by the widespread use of tractors another 1,000,000 tons cf icod 
oould be produced oyer and above any target achieved by the use of oombmes 
and asampplement to the man and bullock power amilable and mt ly dKpImng %t 
■umomnncally. The main advantage of the tractor and certain implements suoh 
as the diso plough and cultivator lies in (a) rapid and timely preparation of seed 
bed for our rabi and kharif crops during seasons of the year when the oultiyator 
is veif Biuoli '- at the ineroy of the weather (b) bringing' under caltivation large, 
tracts of virgin land, especially suoh as is infested with deep-rooted' weeds ake 
toss, for wMoh the tractor is indispans ible. Apart from these advantages, the 
wheeled tractor can be usefully employed to transport prodaoe to the market. 

NEW TECHNIQUES 

There is much talk these days of developing our village industries, but few 
neonle realise that the cultivator finds it diSeult if not impossible at present to 
spare the time and energy for such development. He is in greah need of 
relief through the use of tractors and combines. I mamtain tbat the use of 
modern agricultural equipment and technique suoh as is bnefiy described in this 
altiole is not only desirable but indispensable if we are to make any substantial 

headway in the development of rural industries. 

Apart from suoh industries, the cultivator at present is unable to, give 
sufeient time and efiort to the manufacturing of compost, the oolleotion of bones 
for manure, the prevention of soil erosion on a large scale, the improvement of 
his irrigation facilities by the construction of wells, the construction of suitable 
irrigation channels and the like. 

Mixed farming has been proved to be a vital factor in not only raising the 
eoonomio level of the oultivator but also in providing him with additional nutri- 
tion in the shape of milk and milk products. This occupation requires a great 
deal of time and attention which the cultivator cannot spare unless our rural 
economy is provided with much needed relief in the shape of modern agricultural 
equipmeat* 

I submit this ideal of the use ' of modern agricultural^ equipment and 
teebniquedu all serioasness and I write with -.35^ years ^ of experienee as an agri« , 
eulturist in - three proYinoeS ' ol India, in the -Uiiited Kingdom and^^ m the_IJ.S*A. 
Nothin.^ short of a complete revolution in our agricultural practices w.ui bring 
us to the desired goal of better living and prosperity for our It is for the 

State to initiate such a revolution as part of a farsighted and effeotiv© policy 
of planned production. 


^ MONTILY Ammvhfmkh EBPOBT' F0B':THE month of';':, ■ 

MARCH, 1947 . ; 

^ ; Diiriagthe irat week of th© moath mader reTiew, tbare wera' liglii skowars 
m soaie disiriats aad m rain in' the reafc®' 'Diirmg; the seooad and foiirlli weeks, 
there^ were light showers in almost the entife profiaoe;' ' Diiriag. tha:, third'' weefc', 
light showers in most distriatB' and mo raia ia, tha/otliers. ' Tae 'total 
rainfall ior the' mo'ath was in exoess of the norma! ia aboat hilf fchs distriofcs of 
the „profi0O0, hut in defeot of the normal in the rest. 

lI-^^Agrieulturd Operdkm 

: threshing and winnowing, of ra%% orops were' in, progress. 

■ Crashing of stigaroane^for gur and faotory sugar still oontiiitted in some western 
districts but was praotioally finished in the rest of the provinoe. ■ Smgaroaii© and 
zaid orops were being sown. Irrigation of the newly plaafeod sngaroane and 
rTO .crops was dona in some .areas, 

III-^8iandmg Crop^ 
and 

Jf—ProspickofEurmt 

The condition of the standing props and th© prospaats of onttiirii hafo ■■ baen 
, reported:' to be on the whole satisfactory exaept in some araas' where the orops 
weremdremly affected by hail-storm and in the western districts where ooasi- 
derable loss to the wheat orop was oansed by rnsi Aooording to the ■■ reports 
reoeived from the District Officers, the figures of average anna ooadition 
(expressed as percentage) of the mango and crops for the provino© .are 

. estimated at about 50 per cent, and 63 per cent, of the normal respectively. " " 

^V-^Bmage to Cropn 

, , , p^® ^age^ to the standing crops by lail“Storoi has been reported ' f mm 
about, half the districts of ■ the province. Damage to th© wheat crop by mst is', 

, reported from a number of districts. However, this damage , is not . widespread 
w serious. tb© Bulandshahr, Aligarh, Maiapuri, Eta wah and .Jhansi 

Districts, where pronounced damage by rust has ocourredr Stray reports of 
attack by luseot p63t,8 have also, been Teceived from a few districts. , 

^ ^ VI-^Agricultural Stock 

The ooudition of livestock was on the whole satisfactory, although cattle 
diseases hare as usual been reported from a number of districts. The figures for 
the number of seiaurea, deaths and mortality from infeotious cattle diseises 
aurmg this and the preceding months are shown in Table 1, which has bean 
^ prepared from the data furnished by the Director of Animal Husbandry, Haiteci 
i winces, would appear from this table that, as compared with the pre*^ 
ceding month, there is a pronounced increase in the total number of sekuros, 
an increase m the total number of deaths but a oonsiderable decrease ia mortality. 
iNocsseofseiaiure or death -by .Anthrax has been reported during the month 
as cgaiiM 6 cases of seizures and 4 of deaths during the preceding month. As 
legards Haomorrhagio Septicaemia, there was a considerable fall both ia the 
number of seizures as well as deaths but a slight rise in mortality. In the case 
01 DiaoKquarter, there were 6 naaes of secures and the same number of deaths 
\%n against no ease of seizure or death in, the previous month. As for Einderpeat, 
^P^^i^buficed rise -both in'theaum'ber of seizures us well as deaths, 
a sligM fallin mortality*' ; As regards Foot-and«»Moa{h. disease, there was a 
^ fniy marJceg rise both in 'the 'number' of seizures and deaths an4-'“ a riseia 
mrtauty, lbere,;was'iiiooaie;bf mimm or deathirom other diseases as agaiait 
W cases of stisures and, 15. of dealhi ia the previous moatk . „ r , 






mosthly aoescultubal bbpobt foe Twm mommm maich^i l *1 

Table l—NutrOer of seimm, dkatM and mortality f^m infectious eattk diseases 

in Fehmary and March^ 1947 

Mortality: 


Seizures 


Marcb 


Febmaiy 


February Maicb 


Autlirax 


Haemorraagio 


Black quarter »» 
Eiaderpest 
Foot-aacbMoiitli 
Other Biseases 


■ ^ Nmuiber of deaths 

fl[--Pmturage and Fodder 

Pasturage and fodder are reported to be generally adeqaate e: 
few distriots where there was some soaroity, 

VIII— Trade and Prices 

In Table 2 are given the average retail prices in rupees per 
important agricultural commodities at the end of this and the preoedi 

It would appear from this table that : there was a slight fall m ta 

barley and gram and a slight rise in those of wheat and arhar aul, 


March 


Bice 
Wheal 
Barley 
Qraia 
Arhar dal 


IX'-Sealih and Labour in rurd areas 

The health of the rural population engaged in agriculture was generally 
satisfactory except for stray reports of small-pox, cholera and plague from a 
few distriots. ; . , 

0. MAYA DAS, ' 

' ^ ■ Director of AgricuUure, ■ , . 


Deaths 1 

! 

February 

March 

■ 4 , 


■ ^ 

, ■ 37 

3 

•• 1 

6 ■ 

25® ■ j 

401 
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1943, Vol, IV, No. 1, and the other in ihe National ChrBitian Cmncil Rcskw of 
January, 1943, Vol. LXIII, No. 1. I sbal! fee grateful to an informant of any 
other review. 


A difference of opinion was expressed in the reviews meEtioned above, 
certain points. I take this ohanoe of noting down mj reactions. 


The review in Indian Farming contains this statement “ There are, however, 
certain points on which other workers in this line will not perhaps agree. These 
are: (1) evaluation of bullocks on market value, (2) charging different rates of 
interest on value of land and that of buildings, bullocks, and implements and (3) 
oharging home-grown fodder on market value. Further, it is not considered 
advisable to adopt a man-labour unit regardless of whether it was a man, woman 
or child. A woman or child cannot be expected to perform work equal to that 
of a man.” Also it points out that on page 52 of the previous publication, 
“ There is a statement that the item of the charge for the ‘ use of land ’ takes 
into consideration in general both the interest and the rental value of land. This 
seems to have crept in through an oversight and does not seem to he oorreet 
because in actual accounts only interest has been allowed. ” 


It is true that the interest on the cost of land and improvements at 2 pe® 
cent; forms the charge for the ‘ use of land.’ The difficulties of arriving at the 
rental value of land have been discussed on page 49 to 53 of the previous 
publication. 


It is oustomery to convert the work of women and children into “ man- 
iahour units.” I have pointed ont the difficulty of recording .the man 
woman and child labour separately for different operations. Further discussion, 
on this point leads to an aspect of praotioal farm management. The man-labour 
unit is supposed to equalise the diflerenoes in the work (and also wages) of man, 
woman and child. But it is based on the false assumption that grown men 
perform all sorts of work better than wpmen or children. We do not employ 
women and children regardless of the type of work to he done. A woman is 
helpless at a plough but she is as, of even more, efficient than a man on an 
operation suoh as weeding, gleaning, sieving or picking dockage, and even 
harvesting. In addition to this, the proportion of boys and women in our annual 
total of man-days is not large. In regard to wages also a casual man-worker 
may get the same rate as womeu and even boys, who had been on the job long 
before such a casual worker joined work. There are many suoh self-balancing 
faotors which justify our practice o1 counting as a man-day one day’s labour by 

man, woman, ox child. : ; : r 
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FABM cosr ACCOUNTS 

An additional reason for continning the same basis of aooounting in this 
and subsequent reports is that the comparability of the year-to-year records 
will be maintained in this way. Any departures now would upset this oompira- 
bility. Moreover, all of the basic figuieg are there. Different analyses oan be 
applied by any one interested in doing so. 

In i]i& Natioml Chridian Oomml Memm a pertinent question has been raised. 
“ What help will all this (meaning these cost accounts) be to the ordinary 
farmer?” It answers itself further on by saying, ‘’oniy as he becomes conscious 
of the need for keeping careful accounts of the_ money, labour, equipment, seed, 
etc., invested in his enterprise will he find anything of value in such a book as 
this.” 


Not only in farm aooounting but in all forms of agrioultural improvement, 
it is only as the farmer becomes conscious of a need that he will find anything 
of value' in them. Awakening and increasing this eonoiousness of the ordinary 
farmer is a constant ohallenga to writers and workers in the field of agrioultural 
and rural improvement. It is a big problem. 

Touching upon a part of this problem I would say that English is an unfit 
medium of expression to reaoh the farmer. Yet, a vast knowledge and literature 
in the field of agriculture has accumulated in English. Hindustani, too, does 
not serve the purpose adequately _ as a very_ large percentage of the farmers is 
illiterate. Nevertheless, rendering such literature as may be of practical 
and immediate interest to the farmer into Hindustani is a very great necessity 
of the present time. Even where there is eagerness to know and improve, proper 
guidance is badly lacking. The rural worker, whether from Q-overnment or 
public fold, needs to bo adequately equipped with practical and up-to-date 
information necessary to the all-round improvement of agriculture. Publicity 
has hardly yet been worth the name and propaganda has very largely remained 
a. tamasha. Telling only of successes and nothing of failures, of all gains but 
no losses, does not convince the farmer. It has not gained his oonfidsnoa or 
response. 


By presenting these accounts it has not been, suggested that all farmers 
should do the same. Of course, they shou Id be encouraged to keep accounts but 
in a simple form. This publication is meant primarily for those who are interest- 
ed in suoh a study : economists, farm managers and rural workers. When such 
actual facts and figures have bean put out even for a few years, they will provide 
reliable information of immediate practical interest to rural workers. Do tea 
ploughings for wheat with tha de^i plough coat .more or less than one ploughing 
with an iron plough plus one or two ooats of harrowing, oultivating or discin * 
in spite of the higher initial cost of such implements? Is it more or less 
economical to thresh grain by treading over of bullocks than by a threshing 
machine ? _ Is it more profitable or less for a , farmer to take only one crop of 
A«(if grain in an acre in a year, or to grow a crop of fodder in that area 
during the rainy season, maintain thereby a pair of oxen' in good condition for 
six months or sell the fodder for cash|i^ and then to raise another crop after the 
duar fodder on the same land within the same year ? These cost accounts are 
expected to provide an answer to many such questions or combinations of 
questions for the farmer and for the rural worker. They offer a means of 
injecting more reality into rural propaganda and publicity. / 


■ ^ 



THE AMAHiBAB FAEMEE 


B.— Annual Statement (1939-40) 

■I ' would femiad'the reader to study the iatroduetory statemeal ia the 
previous piiblioation (i938-39). It serves as a haokgrouad for these 193340 
aceoEiitSj as well. ' 

Table Mo. L 

■ ' Capital lEvested ia th© Farm Basmess^. 1939‘40(/)» ■ 


agiB 

amo 

liow 

eoBS 

gent 

tion 

Sc. 


■ A. fixed Capital .. ... ■ l;92,OOD 

".-Land .. '80,000 

. Land ImproTements . ' . . 95,000 

. : Buildings ■ ... .. 17.000 

. . " , .Oxharn" ' 

' : Silos .. -6,000/- 1 
Store .. 6,000/-J 

B. Working Capita! .. , -10,065 

.Work-stock , ■ -.1,665 ■ ■ .. 

, Bead-stock " 3,900 - 

Power .driven . macMneiy 

■ Cask kept in use .. -4,500 .. 

- 2,02,065 

Average , 

- , - (^) Foot-Note t^Tke reader may refer to remarks oa- page 

- In^ order to arrive at the correct position of thc' 
-the equipment atook th© follo.wing table is given 

" mfork- Stock ; 


1 , 92,000 


10,333 


April 1939^ April 1940. Bepreciatioa i- _ 

193940 * 


Inventory 


1,665 


Sale of oxen 


Inventory 
Ptmcbases ' 


FAIIM : , CASf ACWmSf.fS 


/ TablbNo. 2* 

Farm BeceiptSj 1939-40. 


Bireei , ■ 

All . Klisrif csrops 
Ail Babi erops . . '■ 
Ail TegetaMe; crops 
■ All Miso, fodders. 
AirO-rasses' „ 
Indmet , 

Labour ^ ^ : 

SnperTisioa 
, Builook work 
Use of eguipiaeat 
Manure supply 
Irrigation wa, ter 
. , Miscoilaneoite receii) 


Rs. 

14,S65 

9,379 

..6,680 

4,820 

2.314 


Table No. S. 

Farm Expenses, 1939-40. 


Labour cost 

Balicck cost (escludiiig 
' Equipment' cost . . 

: Sii'perf is.ioa cost 
Po.wer MaoMnery cost; 
.Seed cost. ' 

Ma.iimre cost, ■ ", .■» 

Irrigation water '.cost 
Maitetiag cost 
MisceliaaeouB .cost 


' Total 

Interest (on' Es* 27,169 at; o %) 
Use of. land .. ' 


risioiij labour and interest) 


^ S7 J7d' 


Table No. 4. 

Some Measures of Siiooess of Farm Busiiiess for .the year 1939-40 


Average capital iiiT0stecl 
Farm receipts 
Farm espenses 

. Farim.ineosne^'^^^ .... 

Interest on capita! 

Labour incoiiiet 

If tb© operakx*?s time is worth 

Per cent retnrr: on Imvestmeatl " 


. ' Bs 
2J2,i99^ 

S3A1.8' 

11469 

4,860 

6JS9 

5,000 

ZM% 


meome is the income Ironi capital and operator’s labour for one year. Earca 


tne net income excluding th© interest which has beeB. earned by the operators’ capita! iavest- 
meiat and !iis professions of farming. 

f Labour income is the sum which a lamer gets lor his time for one year, after paying 
all ©xpeneos, and after deducting a charge for the capital h© has invested. In other words, it 
is farm income less interest, fhis sum is known also as operator’^© labour income, or operator's 
earniage. ^ ■ ■ ■ ' ■ ■ - : 

iFarm income’ less estimated valu© of operator’s time, expressed as a percentage of the' 
average capital, is known as per cent return on investeent* 




fihnsa 

Grain 


96-40 


123-80 


8 80 
198-30 
108-00 
12-00 
144-58 
17-78 


79-28 j 
92-82 
22-60 I 


608-00 


8^on**fh!f year) under atndy. 

year ^ t'hf« »! crop, and the 

year’s ini.**^*®*^ &at4he Institute 


Profit; and loss 


Total !, 


tBliESa 
rly Bajra 
f ier grass . 
imea „ . 

asses 
rpat 

f Grain 
ieat< 

C'Bliusft 
f Grain 
tm I , , 
t Bfeiisa 
dy Potato . 
1 Potato ,, 
OQ:pfciii,"eto. , 

.Hies 

»bag®, etc* 
aatoes 

'den Peas , « 
on 


iBnadles 


AM- 
8798-00 
10781-75 
519 5 a 

me? n 

iO09«O0 

955-17 

1805 * 0 ( 1 ' 

857-95 

Ki90 00 
2 ‘ l 93 - o 0 
1120 ecl 
287*00 
" 178-50 
10-57 

i 

87-15 

55-70 

21-12 


1-20 

594-40 

1171-92 

519-00 


3574 j 29 

.1974 313 

163 

m 16 

137 Ji5 

26 43 

3 2 I 121 


5943 62 


i$ 

- 2142 

204 

1384 

199 

-*369 

16 


127 

-16 

8! 

-.23 

106 

37 

125 

38 

98 

-14 

206 ! 

-7 


1477 99 

1943 211 

83 81 

-90 
-18 

-138 -1 I 





FABM mBT' AWOVm 


m 


No. 

Crops ,^8@»'40v 

No„ of maa-days . 


No. of Builook-pair** 
days 


Equipment days 


Total 

1 

i Per acre 

Total 

j .Per acre 

Total 

1 ' 

1 ' Per. acr© 

1 


4®S1 

. 85 

859 

i ^ 

818 

! 

1 7 

1 

1 .Grain, 




i 



1 ' Fodder 

2225 

SO 

, ' 675 

9 

507 

7 

1 Grain 

1 . 







§ ^over 

I20« 

" H 

47 

•• 

5.9 

•• 

j Grain 

i 

1 Bkusa 

253 

,' , 20 

Si 

6 

40 

S 

Giaia 







Fodder 

427 

' " 41 

'56 

6 

64 

6 

Blars 







Stove.r 







' Grain 


52 

1 


1 

1 ' ' 

■ Straw 

225 

45 

19 I 

j 

* , 4 

17 

i 

3 

Grain 







Bhusa 

56 

7 

' 



■ 

Grai.i| 


. 25 

8 { 

16 

■ ■■ ■ 5 1 


77''9' 

, 778 
. 85, 

. 53 
'' 85 

' 1 1<,I 

8 i 
1 

110. J 

■ * 

■ 8 [ 
/ . ^'1 

Bhusa . 

, Fodder 

. 4"25'1 
310 


■ ' ’ 30 1 

<7 ) 

e . 

SO 

,**',■' ^ 1 


* * j 

1 


1 i 


7 



■ 425 i |, 

4 5 

i 




Q-raiia 


578 j 

i 

1 

6 

■ 594 

■■ 6 

Bliusa 


,. 3070 I 

25 

0 iCS ’ 



i 

Grain 

■ i 


1 obD i 

1 

17 

1 191 . 

, 10. i 



1532 i 121 


40 . 285 


I Jua?".' 

I Bajra 
^ iLrhar 
I Giiftra ,,, 

I M'aize .. 

I Paddy' v ;. 
I Saririiiemp- 

I .'Soyabeaa ■' 

Early Bajra' '■ 
Napier, grass '■ 
Guinea grass v 
Grasses 
Sarpat ; 

I Wlieat 
I Berra,', 


Early Potato 
14 ill Potato 
Pumpkin^ etc, 
BriBjai 
GMIlies 
OabMge, etc. 
Tomatoes 
Ciarden Peas 
Qnion 


profit'or pe/fcm ® ’ifcln 
teming xs diversified-crop-larming. For 

r g xjor speuuaed iannuig ons crop or oae iotirce of iacotafe ^ 


.100 



WeIco.!iie 


Fchrmrf,^ 


Iiale rain. 


Mtireh 


Untimely, 




2nd wBek 


sird 

Xisst 


let week 
2a«i ■ j, 
3rd , 
Last 


1st week 
2nd ,, 

8rd 

Last „ 


Ist,, week 


September 


2ad ,, 
3rd. y 
Lftst 


October 


M Week 


3rd week 


C.—FARM WEATHER REPORT 
(1939-40) 


Montis aiid week ' 
Junes 19SS 


MomAkiT 

Decemher 


Jamman^s 1940 


. Sain 
for.tke 
week* 


1« 


4*5i 

2»1| 


0*18 

7*06 

0*26. 

7'03 


d*10 

3^39 

3-70 

l»7d 


0*32 


12'21 
0 06 
0*20 


0*70 


■ fiaio, 
for tis© 
montli. 


14*53 


13-94 


12*79 


0*70 


Normal f©r 
tke moatln 
for 

Allskabad. 


Semsrke, 


4*85 


?aia 1*66^ on tii© 
Moasooa rain 
startsd frous 


I212 


b days®, iireak, 
5 dajs^ break. 


11.-55 


Tfce heaviesii rainfall of 
tto year fell oa, Sep- 
tember' a to iM 
= 12-05. ’ 


8-78 


0*27 

0-26 


. wmm mBT-mmmi 




MOfm ■ 

It was, a long and iiot saoimer for two and a 'half months. All tlie fioldg lad hot weather 
deep aongMisg* The first rain (1'6Q") fell on/ June ' S, when sowing of ^San!ill.elap for green 
maniirej maize, and gmm for fodder was ..begun. . fh© ' real moasoon rain started from 

June 15, and ^ sowing of Jtmr fodder, tli© main MissrI/ crop, started in right earnest from the 

Then folIcAFod a breaJs in the rain, .which was iiiifa.Toiiirabl© .for the proper growth of Jnar. 
Lack of nniformitj in geraiinatioE aarl damage from' hoppers resulted in aa liasatisfactorv Yield 
of iodcler. , 

From the last week of Jniy tlirongli Augnst the ' rain wa almost iacesiaat and so Ba4ra 
conM not fee sowE^imaer tavoarable conditiom " 

The beewiest rainfall of .the year, occurred in th© middle of September. It washed awav 
the ner/ij re-lsnut pima dam, aorth of ladaiptir village, md the bund near Tikri. ' ^ ■ 

lllase lieayy laiafaii^markecl the end of tli@ rainy season. Preparation o,f land for mU 
crops louowe^^ Ihe^ram of i>7r on; October, <v was very timely. A' little more would have 
been iaa raoj CA-ops needed a rain in very bad.ly, Out the rain came late— «bv 

the^miculle h e&raary—aijtenuea by cloudy weather TMe rain was good for some crops and 
narmiui^ior Oi^liers. - iiid year was .not layourable lor unirrigaied crops- such as -grata* aad barley 

The year was free from hailstorm and frost, aain in tfee middle of March faterfered with 
the mU harvest. Fields wpe wet and the haryested crop had much wst earth oa its roots, as a 

resiiib 01 whica ihre^hed grai^s and especially i/msa had a lot of dirt, 

was aboTe aormal by 18-79 inches, and it was 3-81 iEohes hia-her 
so <^ooTh ^sf laoised la -aaiiormity aad tiiaehsass. So, this year agriciiUaral!y was not 

-O I*'idivicliisl Labomf and Crop Aoeoimts, 


V, n aotsd hars that alt tha ‘ operating ’ aooouats saoh as the 

Dullooa^anci egaipmeBt aoeoimts have^HOt besa given ia what follows now. Por this 
reason tile totals of oertaio. . items ia the foregoing table® aiaj not be found to 
be the samaras tee totals ssoured % adding the Sgares of oaiy tha individua'l 
_ prodiiobve- or orop aooouats givea ia she foilowiag pages. The other operat- 
ing aoooaiii,s not gwea m the to iowiag pages are ■ the zasaare stook, roaghaa'e 

stook, sup6rvwiicm,_store aeeounta, aad the like. o 

b® tabakted and graphed from the Sgures but 

theyhave been latsnliOEaLly postpoaed.toa time waa^ ggi..'.., for more yaws 

Will iia¥0 been mad© a-variaMe. ■ ^ ■jo,„4i5 , 


mmiiiary Of Labaiir Aeaoiiat, April t 


tO' 


1940 


■Ite,Qis of expeii.s6 


Permaaeat Taiuporas'j 
Maii-dsys . Miiu-days 


Buiployiaent .of laBbou? aiicl psysissS ©f 


■ 'W’ B i!l I 'il • -»■•«■ 

April 19-^9 
M;ay f 939 
'JuB© 1939 
July 19 S 9 
Aiigusi. Id'dQ 
Septeniber 1039 
OetoWr 1939 
November 1939 
December i 9 S 9 
Jaaiiary 1940 ,,, 
February '-icjif 
March 1940 
Mwelkasou® tesi«ase 


.446 - 

SI T 

5t*7 

489 ' 

488 

4S4 

472 

480 

486 

476 

443 . 

472 


2,-586 

I , 439 
4, i . . 5 

J, 94.5 
2,1 S4 
2,3. 5 
2,8 SO 
2,884 
2,628 
2,144 
J,668 
2,878 


Total Anjoiiut 

faa-da|s Paid 

' Rs. a p. 


838 0 6 

6n n 9 
6S4 1 3 

715 8 g 

774 0 9 


8!4 12 0 

866 14 6 

■92S 13 6 


877 7 0 
765 0 0 
645 10 0 
899 0 9 
12 0 0 


6."48 26,182 31,880 9,288 0 .6 


Total 



A 03 01, ml 


■ Qfaia feed ■ ■ ■ 

Grinding feed (726 aids,) 
Wheat bran 
Oilcakes 
Salt ... 


man^moour (1 ,006 man day 
Slioeiog cart ballocks ( 1 26 

-Kepamng sliiuehloas, ete 
«wc. gapplias 
Midioiaes 

Depreciation / 

Supervision 

Dsa of bara and stauehioisg 
' ^ per cent ) 

Interest m aremge imentoi 
5 par emt) 


THa AttAlf ABAB FAlMll 


Itemg of expanse 
REOllPfS 

,Ds 6 of labour on ; 

Orop'acoonoits 
, ' Hoa«»erop accounts 


Permanent Temporary Total Amount 

Man-days Man-days Man-days Paid 

Dse a, p. 


Total 

BALAHOSy DBFlOrT 


Sl|880 9,277 15 0 


NOTES 


. See notes on labour for 1938-39. 

^ *^0 ^*rw is praoticairy*7hTSe*M Ias7^ permanent and the casual 

jiiC j'," l;,~ 

&ca‘ - 


summary of Bullock Account, April 1039 ,„ Burch 

Items of expense 


1940. 


. Quantity 

■ Mda. 


■ 725 


366*’ 

0 

MS 

IJ 

27 

18 

8^350/ 

O' 

5*371 

5 

2,04 3 

2 


«(»» 




mmm cost 


Items oi' expense 

■ .EEGBIPTS, 
CJse, of biillook Idboar oa, : 

' Crops, aceottat „ 

Moa-crop acoouat*®. , 
Er08li"itta.aTO@ . 


B. F. dam- 


Quantily Amoaat 
Msi Srs. Bs* a. p» 


6,726 7 0 

3,1.01 13 0 

. 4,00 0 0 


Balance^ .siirpiiis ■ 

Cost of ap-kwp per pair of bullocks at' work 
perdaj (Es. 9,059 difided by aSIS'pairs) 


. 9:228 ,4 0 

Z 69 2 9 

.15 3 


NO!rBS 

Rongbage and coac0 at Fate feeds ooit aboat 40 a a f 

otker than, the aboT© two items come about 20 pw cent ^ total cost; expenses 

"W© MaiEtained an airerageof 52 bullocks tbroiicrlioiiit tli© ' vf^sv Of •fhaoia 
eeni were engaged -in work. wMcb ii 6 per ceXliXr 

iccreaie tbt employmaat of bullocks wmm th© direction of gold with ’ as^ the 

ballocks employed m aon-orop work i$ praoMcally the same this year as it was list year ^ * 


Summary Of 


(i^Sronte) Acoouat. April 1939 to Marcii 1940. 


I.t©Eis of ©xpefise. 


itquip». . 

. .Mate . 


Amount 


Ail repairs a’id rainor replacements on all 
implements, 

,. lJ©pr©i;,iat ion 1939*40 , ..." 

Interest on the average inveEtory vain© 

: Ka 2,2 ^8/8 at o per cent 

'. ■ Total Cost 


as. a. p. 


EEOEIPTS' 


Us© of ploughs 
w rootew 
w barrows 
ciiltivators 
scrapers; 
seeds'driils 
, " „ spouts W. W... 

j® corn planter 

n buiioek-dise 
M iron-roller 
« bay- rake ' 

g.»ss*ctitter' 


me 0 s 0 
mo: 0, '§ O' 

J6I , 0, 4 0 

H7 ■ '■ O' ,4 '0 
. 0.',.'2 ■ 0, 

61 ■ , I 0^ § 

97 , .: 0 2 . § 

' 9 ', fl, 

.16' /■,,, O'. ^.2..,- 1)..: 
'U ' '0.:'"''8..: o... 

Ml'/, M /. 'By ^ 0". 


Bala-wce, sueplus 


522 3 3 

urn. , 0 ' : 6 " 

1,13 '14' .9; 


869 


. 344 5 Cl 
I9S 0 .. 

: 87 8 0 

53 2 0 

115 0 S 
61 0 0 
12 2 () 

4 : s 

2 4 0 

0 12 0 

3 0 0 < 

886 3~3 ,: 

17 0 9 



TKE AMAHABAD FABME® 


■ ' NOTES 

See tha notes for t h® year 1938-39. 

mplemmts w.re not dapre- 

this year. NaTertMe8s.^ae repairing cost is prJtioaiiy implements 

of fj,» R * 0 ^*^ implesaeats -we .find that in comparison wifh i-o* v 


la^fc VMT ' tnofe. a whole,, .the . use of implements roee InVliAr hv ?"^' t ■ « - xi ^ 

IASS year. Tractor disoing was not need this year for sfedbed preparatfcn 

Summary of 


c.i|Bnpsveai: m 

^ceount, April 18S9 to *areiii04O. 


Iteais 0.1 


espease# 


Oart-diiys 


.Ail repairs. aa.d mmor ..raplacements na earts, 
ftnci grease. ' ., , 

Depreciation 1939 « 

loteresfe on a© a-rerage iaTOatory vaiae 

Ks. l464/Sat5peroect. 

Total. Oost 

„ BEGBIPTS 

Uie of carts (2-biilloels) 

■$$ «&ki €srte '(l-bnllcek) 

.. .^ n .thela .carts. , „ ' 

?p water cart' 


ilmoiiat 

■Bs.' a'." p. 
■3I2"15. '0 


JlaQ 15 ®'y @ /«» 

./2/. 
i ~/l/- 


Total ■ 



■ 983 

8 6 

stFuiiiirs . 



.294 

2 3 ;:3 


See the notes for the year 1938-39. 

as in the p^t’ 'rhVamtu.rt'rf * chaS’^R i depreciated so much 

of cost) the carts account shows i hirfi “iso much less. Thus, due to the reduction 

practically the same as ksrZr aMo TL at Crfc k 

that of e&fti (1-bullook) carts has gom%. ^ ® (2-buIiook) carts has gone down and 

Summary of Jaar^ Aceouat 1939.40. 




ACi 

’©s- ■ 

j Irrigated 

i ' ' ' ' 


Acres. 



Area 116.00 

R • 

48.40 if 





lUmmigaiei 

,. , « « 

67.60 ' 


Items of expe-Bse 

. Mam-. ^ 

. : days 

Balioek 

-pair™ 

■ ■ days' 

25 

Ec|EipmeEt 

Cost 


Masttriisg 

Maattre 

el' 

107 

kind days Bs. 
C §0 82 

a. 

IS 

0 , ’■ 

Prepamtory 
■ tillage* 

Sowkg 

/Dry weatiier ploagbiog ,, 

t Ollier bttlloel: operations.® . 
» » 

040' 

221 ■■ 

■ S5.5 . 

'220| 

. *»■* ■ «)'■»■ . 

P 193 ■ 

I 220i 

747 

578 

S85 

^ s 

7 

14 

0^ ^ 

0 

0 ‘ 

Sead 47 maiads mi 2 seers ** - ■■ 

iS'? 

■m§ 

H S D 58| 

!28 

11 

0 ' ' 





<» ♦ ’ # # 

117 

2 

6 ; 

liiiiliifii 





' 'I 



FASM\O0S.T ACCOUOTg 


Bfiilock 

-pair® Efiaipment Cost 

days 

, kind days ' Es* a. p. 

' ' B SJ ' 57 15 0 


Itiins of expease 


taltivating, and earthing^up., ffyar in 
iineS'X;' , 

.Harvesting ..aid. Iiauliag . fodder, ' 
Piiicking aB.d ha'aling* j'mr lieads ® ^ 
T,Ii,resliiag ffraim 
Watekiog- . 

Hatiliag some fodder to market 
Marketmg of fodder ' 

Sapervision ,, ' 

Hattling hiisl: ' 

® 5% for 


EEOBIPTS 


weedlngs 

n fodder (green) 

» ; karU (dr j' fodder) 
, n grain , « ; 

' It hneks (fikma) 


rei Agtb 

Balance, surplus 

■ ff pe,r acre 


NOTES 

rigated gratrjW^S’Sres^ S whfoh’^ T anirrigat 

rting Rs.283?H-0°and*^fiei?M^ costing Es. 277-13- 

ione in parts of fields Nos. 2 IS 17 

a«™ •« J 

m'*S7o“&SK'”'T°' aai u, 

works out to about aoa mJ 


35 

7| 


Yield 


Mumber 

Mds. 

Srs. 

* « 

as4 

:8! 

»0 

24,270 

ft ft 

« • 

3,813 

« a 

ft tt 

SI! 

. 16 

« • 

84 

« « 

« ft 

28,868 

7 


106 


the aelahabac faembs 



w m?’ . acres) was sown pricSioally half and half to jmr in lines an^ 

broadcast two 

r«^J, 5 ,K- -7 fiarTOsted in the first week of July when naturally fooder was 

yield of green fodder was very liigh/giviag the 
Thi sullage-irrigated and ' most Irtile 

S£T.rr£ 

b,„a»st u„„„, ,, 


Summary of Bajra* Account, 1939-1940, 


[ Irrigated . . ( 
Unirrigated.. 6 

Balloek Eguipmi 
-pair- 

dajs : .kind da' 


itBma 01 expense 

Manuring «« ' , . 

Manure , (F. 16 A)'' 

Brj weatker 
■ plongliing 
Otker builock 
, operations 

-Bow.ing, . ' ** ■ 

Seed 7 mannds and 9 seers 
Irrigating , 

Irrigation- water .« ' ■ , 

Cultivating *• 

Harvesting and iiauling green ^ dr? 

fodder. . ■ 

Hamstiog grain beads 

Threshing ’ 

Watching • 

Hft'sling threshed heads and hask 

'•: * re»ri. JliHet— -Pennisemm typholdeam' 


Preparatory tillage 


-.tABM: COST ACCOraTB 


.Items of expeas 


Ballock EqEipiaeafe ; Cost 


Siipervis,ibii' 


..for 

Use of laad' 


K'ECEIPTS 


■ "da.js 

-pair- 
■ days 

kind dayS' 

.; ; Es. 

, a. 

p. 

• - . ■ e » 

& «» 


'4 3^6 

0 

0 

cent 

m p 

)S> tQ ' t» ^ ■ 

17 

..'• 5 

0 

■■ 0.' 

» 0 

iP St i» ^ 

400 

0 

0 

; 2,225 

675 

507 

2,411 

10 

() 

30, 

9 

■7 

32 

8 

0 

Yield 


Y&lm 




Eat©' 




Number 

Mds. 

■8m. ■ 

Ra. 

a. 

p. 


1,869 

3/3*9. 

888 

0 

3 

« a ^ ^ 

4,303 

,, 4/4. 

1,165 

15 : 

.0 :.. ■ 

9 « « « 

484 

» ® 2 /' 1 2 

1,831 

0 


« 4 ^ « 

ISO 


40 


0 


„»_™ 




-«««.. 

<» 

6,788 

• - mm 

2,924 

15' '■ 

■§■': 

0 « e, « 

p . 

. e n A 

■ '39 

' '..''6 


® « a e 

» o 

p. 

513 

.5.': 

3 

« p 

.. 

!» e ye 

6 

14 . 

3 


Bajra. (green) fodder 
Stover 


Per Acre ; ^ ^ 

Balance^ 811 rpks .. ■>* , » 

” Fraore.. . .. 6 li i 

NOTES 

is also taken w'itli as a eatcli cropp ' ■ ■ 

wa8^Si.own'*'oa^LttJ”f 5-5-0 per acre last year, paid net Bs. 6- 14-3 this year. It 
and karhi was higher by IS^lnd 4 g^s.m 

The cost nf ° I’®' J«st year. 

29 per cent. ^ per acre tins year was also higher than last year by about 


Summary of Arhar® Account, 1939-I940, 


ItoM of expess© 

'. Sowing s , '.,.. ' 

Seed 1 2 maunds, 13 seers at bL 3 a md 
Harvesting and Hauling 

' TkresMBg 

Basket and Hianciii maMn^^ ' ■ 
Bindmg stalks into btimJles 
' MaiiliDg to market 
Marketing 

WstcJiiiig' , * [ * ‘ 

Supervision ‘ ^ 

^°moTt^** ® P®? for ,5 


Acres ' 

Area*® 89*20 


ITBirrIgated'' 


Bullock 


Equipmenl . 
kind' days 


*Oa|anus indlons 



108 


iHE AILAHABAD WA&UmU 



Totax* 




iean-^Oyatiopsis 


Items of expense 


Use of land 
Per Acre 


Man™ 

days 


BElloek 

•paiV 'EqEipineiit 
days 


Goat 


Total 


beceipts 


' ped liusk) 

'Baskete *. 

^Qraia . 

Qmm plants J’ 


Total 


■Per Acre 
■■ Balance^ aurpitts ^ . 

. . n. per acre 





kind days 

-'Bs, 

a* 

P 


e (ft 


. o 0 B 

ISO 

0 

i) 


1.208 

46| 

. . 28-1 

715 

4 

0 

** ft 

13| . 

•;> 

, ® • , 0 » 

■■ 8 

0 

3 


Yield 



¥alue 


Number 


.Bate 





Mds. 

Srs. 

Rs. 

a. 

P 

a « 

» ® 

780 

10 

390 

2 

0 

$ «» 

MB 

« . 


79 

§ 

0 

e e 

im 



15 

10 

6 

ft fS 


3S3 

30 . 

879 

7 

S 

e e 

^ «» 

3 

# e « « 

' 6. 

0 

0 

e e 

472 

1,117 

.. .. 

1364 

9 

,9 

.. 

5 

IS! 

20 .. 

15 

4 

9 

• » 

e ft 

0 « 

A tt • 0 

649 

5 

9 

NOTES ” 

•• 

' * 0 0 

7 

4 

6 


the rest mixed wTlh^'esS Thirty^se^en acres was sown mixed with seed jmr, and 

feetter results twTyear.^^^ ' ' 1^38-39, which will show that/ this crop lias giTeD 


Summmf of Bmm* aeeoiint, I 98 i *»40 

Acres 
Area 13*00 


f Irrigated 
C Uoirrlgated 


Acre® 

POO 

12*00 


ttems of expense 


I Dry weather plonghins 
; Preparatory | P 10, Ey.,sidmgr • 

Bowing^ tether bullock operations 

Seed 8 mds. 23 8rl*at Ks. 2 
ImgatingE. 17 
^ Drigatlon»water 0 95 acres 
Hamsting and hauling 
lliresMng grains., 
electing, seed 
watching 
' Hauling husk 
Supervision 

, I latoryl on Bs. | sO/4/6 at 5 % for S months 


Man- 

Bullock 






days 

”pair« 

days 

Equipment: 

Cost 




kind 

days 

Bs 

0 a. 

P 

26 

26 ■ 

E 

13 

44 

II: 

0 

1 2 J- 

' I2i 

I 

I2| 

21 

14 

6 

1 1 " 

I0| 


loj 

19 

4 

0 

1 



■ • m 

17 

2 

6 

i 



' ® 9 

,0 

5 

0 

l^OJ 

» • 

1 

0 

V » 

1 

■ "6 

35 

0 

1 

0 

9 

27 

in 

29 


, . 

42 

5 

0 

1 y 

20 

e ft 

0 

' 'ft'9 ' 

i 

7 

15 

§ 

0 

0 

5 

i|. 

2i 

4 

12 

6 


« A'.' 


« ft 

38 

§ 

0 

• * 



■» » , 

1 

m 

0 




« • 

70 

0 

0 

253 

80|” 


391 

310 

1 

3 

20 

6 


3 

23 

13 

6 




f ARSi CAST ACCOtiNfs 






J ' ■'’ 


i 


KEOEIPTS 


Green fodder — 9 ac. 
Grains— 4 ac. 

"Bhusa .. 


Per Acre 
Balance, surplns 
„ per acre 


Yield 

Number Mds. Sra. 

1,405 0 

24 0 

.. 10 0 


Eate 


■74/- 

2 /- 

-/«/■ 


YalTO/^/S; 

355 3 0 

48 0 0 

5 0 0 


Total 


408 3 0 


31 6 8 

98 1 9 

7 8 9 


NOTES 

■ See tiie mote OB Gaam Orop for the year 1938-39 

Ib comprisoa witti th© figares for last year the cost of production per acre this year, 
for Guam has . gone down by about 23 %. While there was a deficit balance of Bs# 

■per acre last year^ w© have a surpks balaac© of Es. 7«8«9 per acre this year. 

The : average yield of, green fodder works out to 156 maundg this year 
SS2 matinds. last year.. On© of the main reasons of the average yield of gnara foid©?". 
going down so miieli this year is th© inclnsioa of 2'5 acres of the poor noirrigated ' railway ' 
siding land: from which gnara was ent green. The per acre income from green fodder 
works out to Es. 40 as against Re. 65-10'0 last year- 

There seems to b© a slight improvement in th© yield of gram this year over last year 
However^ the incom© from the grain crop still is eaten up -by its threshing. cost. 








Siimmarf of Maize aecomt, !939«40. 

Acre® 

Area 10"40. 


Items of expense 


ManEring about 1*5 ac. in 16 A 
Manure compost * 25 Bkki loads 
Preparatory tillage —bullock operations 
Sowing . „ .. . ««, , 

Seed 3 maunds® i seer 
Irrigating 
Irrigation- water 
Weeding and rogaing 
Cultivating and earlhing-np « » 
Harvesting and hauling ears - 
‘ Hanling aid. harvesting stover 
Husking seed-ears 
WatehiDg field 100 and General 20 
Hauling to market-eaw 


Man- 

days 


l| C 


Acres- 



Irrigated 

.. 9*70 


.Ummgaled 

.. 0*70 

Bullock 

-pair- 

Equipment 

Cost 

■days ' ■ ■ 


kind days 

Ks. a. p. 


S 9 0 


29 

29 

1 

29 

50 11 

0 ■ 


IIJ 

PL 

III 

,26 7 

0 


«« 

# p 


23 9 

6 

38 

• e 

» 't 


10 7 

0 ■ 

».e. 


. o 


74 18 

O- *' 

^ 22 

■ - '1 . ' 

H 

1 

7 12 

0 

14 

,6 ■■ 

Cl 

6 

13 3 

0 

38| 




9 14 

6 ' 

IIS 


0 

6 

39 4 

0 

5 


% » 


1 13 

0 

120 


. 9 9' 


84 6 

0 ■■■ - 

28 

■8 

0 

61 

12 0 

1’ 



AtilHABA© 'FA&MB£, 


B.lillocfes. 

-pair- 

.dajs 


Eq'ijpnieiit 
feind, days 


Marketing < 
SiiperFision 
Interest on 
He© of land 


3 montlis' 


MEGEIFT8 


Number 


Weeds and grasses 
■Maize ears 
Maize stover 


Per lore 
fialanee surplus 
per acre 


^asapartfailurLSy W 

Si'S- 

i^Tu/ir 

Sitbout *16 

““out 18 per cent, of the 


Summary of I^ddy Account 1939.40 


Ii'riga'teii 


I ^Birrigated 
^^uipment 
Wad days Ks. 


BuHoelc 

•pair* 


expense 


Sowing r ' 

’Seed I maiand and I4 ag 
Irrigating 

Irngatioa-^water . * 

Hamsting and haaling 






^mM: cost/ ACCOUNTS- 






Items of expense 


Tliresliicg 
Wateiiiag / 
SEpervisioii 


,2 mooths. 
Us© of land 


Total 


Per Aore 


EBOEIPTS 


Green crop aai mixed weeds 


Total ■ 



, Man-' 

.Biilioek 

■Bqiiipiaeat, 

Cost 



days 

•pair- 

dajs 

kin i ■ days' 

Es. a. 


. « 

I ' 

B •0 


;'4' 

.■A";- 

' % 

■ 6 ■ 

« 0 

A B . 

1 'lO;' 

" Cl"; 

m 0 ' 

.* 

'00 


.15 \.0 , 


■ for 

e « 

• <► 



..■■/'fi.,.'': 

- 

'» 


m & 

14' M 

,0l' 


103 

1 

l" 

74/. 2' 

9 


' 52 

*• 


: 37 l' 

3 


Yield 


" ' Valae' 



Number 

Mds Srs. 

Rate 

' Bs//.' .a.' 


0 0 

• c 

363 20 

s/. 

■44- fi '' 

0'-. 

^ & 

e e 

1 30 

2/- 

■ 3 8 ; 

''■0 

0 0 

. ,• . . 



4T'|4 

0 

9 « 

A Q> 

a ei 

• e 

28' 15 

0 

0 0 

» (D 

» « 

W .» 

26 4 

9:. 

c ® 

ee 

fi e 

0 A 

13 2 

3,:'; 


Per Acre ' ® 

Balance^ deficit .. . 

j5 . p@r aer© « « « ® 

^ NOTES ■ 

bee me notes for paddy crop for 1 9S8- 39. 

The loss this year on the crop is much less than that of last year. Still the noaition 

of.j„opi.aiLt=rwt;; 


Is of Seed Sannheoap* Account 1939-40, 


Area 5-00 Acre .. Fnirri gated 


Items of ©xpeiiae 

Man- 

Bullock 

-pair- 

Iq^uipment 

.Coat,' 


Dry weatlier ploiigiiing . 

days 

9. 

days 

9 

9 

kind days 

R ;g 

H 2 

Be. 

a* 

' Py. 

; . Sowing. ■ ■ .. 

■^2 

16 

■ 0 


:;Seed 3'mds^for Es 642' pltts cleaning the 

'Si' .. 


s 

■..s'. 

, 'B" 

Eatting for fibre •« ■, ,«» ■, 


w » 


■ "13 ' 

no : 


Harvesting and haniia'g ' ■ '!!. 

tj 

■ 104 

«> « 


1 

...2. 

a;,./' 

Tlireshing ' ' 

„S©iectiag for seed** , , 

65 

' 8 ■ ■■ 

11 

6^ 

■.2*^ 

C 6 J 

» m 

39 

15 

li 

'tm 

6 

W;:. 

WatcMng i 

» * ' ■■ ■ 



nin 


.Siipervieion 

• * 


' 4- 

0 


interest on Bs, 71-2 at 5 * per cent for 



* » 

''26 

0 

m- 

4 laostba 

;;Hse '' 


■■» ® . ■ 



■3 

lii 


■** ... 



’ 28 

■il 

.ill 

'Par,/:'Aer^^' /■ ^ ''f ■■ 

225- : 

;.'/.' 181:;; 

16| 

l&O 

ill 

^41'.' 


' .'y, 4.5'.;;;:'.: 

/;:';/: AS;... \ 


80 ; 

III 

Ill 


^Orolaria Juncea 


:m 


THE /AtLABt'ABAB 


ElOEIPTS 


; Yield ' 
Niimber Mds. Srs, 


;:Saaaliemp ^seed 

Weed seeds 
, Fibre ,,, ' 


29 , 0, 
1.2 .|| 

1 , 0 , ' 0 ; 
■• 5 , , 0 


Bate 

2/4/- 


Vai ae 


Ss. a. p 
65, 4 0 

6 I) 0 . 
10 , 0 ,^ , :i} 

25 Cj O' 


Total 


106 4 0 


Per Acre , ' '. « ■ 

BalaBCA deficit 

per acre ,, 

■ NOTES 

See the notes for the crop for 1938-39. 

This year the resait® are better than last year. 


21 4 0 

,43 ,13 6 

,■■ 8 ,' 12 ,' '3 


Snpmary of Soyabeans Accoiiit I 93 ®»| 940 , 


Acres 

Area 3.4 Unirrlgaled 


Item® of expense 


Man- 

days 


Bullock . 

'-pair- Equipment', 


Preparatory f Dry weatiier ploughing F. 9 
tillage. /Other bullock operations 
^ . . F. 9 , 20 . 

Sowing ... 

&ed 1 mund, 1 seers at Rs. 4 per maun'd" 
Galtivating 

harvesting and hauling ... 

;i-hr®shinsr '■ 

Watohing ... ”* 

'.^upemsioB 

tutoreat on Es. 29/5/3 at 5 per cent, for 2 
monihs. 

Use of land 


Oo,sl' 


15 

44 


kind days 
lO R ' 5 

I H 


9 

9 

10 

•5 


4 A 

2 

[ 4 i 

4 


Be, ,'a, p, 
18' 13 0 
7 14 0 


01 . "' 


8 13 ,0 
4,11 ' 3 ' 
'9' 9 ,0 
2 4 0 

7 ' 6 0 

■ 1 m 0 

,8 ' 0 : , 0 . 

0 4 o' 


Total 


56 


25 


16 


Bar Acre 


.'15.' .'0, 0: 
■-' 79 '', 4 ',' 9 ,.,' 


S 


EEOEIPTS 


' , .Yield ■ ', 

.,N'uml)er.'" Mia^ Sra. 


Bate 


' 23 ' '' 0 ','" ', 6 „: 
,'■ Valuev '.'/': 


^.-.-jaaa':'( 8 e©d 0 )' 
Straw,, (Mum) 


4: 

;4 


I-S^' 


Bs, a* p. 
34 9 6 


, .Total e 


, Pet Aom 

..Balanee, deficit ... 
!>;•! per ac?e*»* 


36 9 6 


**• 




10 12 8 

'd' 2 :: :„ 8 .:‘.' 9 s‘ 




j?ARii cost ACCOtTSTS 


m 


. ■ ' NOTES . • ■ ^ 

Tlie soyabeaa erop was generally poor aad iafasted wiik weeds. The land was' .poor.; 
aid limirrigated*' 

. Ooaseqneatly^ til© yield was Yery poor. 

, Summary of laiiy Bajra Fodder .Account I98S-I940* 

■Acres. '■ ■ 


Item of expense 


Builciek. operations . . 

Sowing ««, ... 

Seed 5 ,, manadsj S 8 seers «•« ' " 

Irrigating 
'.Irrigation- water 
Oiiitwating and Earthing-up 
Ha'tveeliag, . and . hauling 
WateMng, .«.■ ' 

Sapervision ■ ' ' ■«».,■ , 

lolerest oa Es. 368 / 14 ^ at 5 per cent, for 
: ; two montlis, 

Ub© of land 


Area .HJI Irrigated. 
Ballook . 

»pair» ' ■ Eqaipment < 


Per Acre,, 


REOEIPTS 


Fodder to' A. H. S. 
n oxen 
. silo ' HI 


■Yield, 

Mds,. Srs. 
3j99i 0 

114 0 
4,690 0 

. 8,798 ' i( 

594 16 


kind days Bs. , a, p,'. 

78| . ' 135 13 ,'9; 

IS , .34 IS: , 

■ ,18 

76 ■,..8'"".:0,' 

' 75 O 

H ' . 14.'., ,7" .9, 

25| I, ’ 9' 10 , '9' 

: 23 . 

..■S '','i '.s,.; 

' '102 ,,0. 

„.|!'8| ■ ,„722„ ,/7 :.. .6,,' 

/ 8 49 .'IS,-,' J,. 

Eate Value 

. Rs,. ".a., 

998. S' 

27 ,1,2'' ^0"^ 
... ' '1,172,,' 8' '".O' 


. 8,798 ' i( 2A98 ,:l 2 '.■■O^ 

Sw'aarpks ::: i t 

” P«aere... ... J 

*1, . , NOTES . 

oee th© notes for th© last year ■’ . 

' ' good OTOrThe and is incoms. On the average, crops were 

cost of nrnt1jj«*in ° The highest yield f r a field was 6fi6 maunds an acre. The 

cost of production per maund of green fodder is nearly the same as last year. 


Summary Of Hapier Grass Aceount, 1939-40. 


Acres, .„ 

. ,Q-..aA,.', I Irrigated 
I Unirrigated . 


Acres, 

* l-SO : 

. 1-m 


„tt©ms. 'o£ ©xpeis,©' ■■ 


Irrigating (1*3 acres) 

lilrngatiOB* water 


.. .Bulloei: Efiiipmeiit Cost 
days Mud days 'Es» a* ■ ,/ 



FAlMvCOST ACGO'UKTS 
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P# 


Summary of Guinea Grass * Aoconntj 1939-40. 


Acres.' 

Area !.09 unirrigateci. 




Items of expense 


HarTesting and lianliag , 

Wateliieg ' •• . 

‘ Supervision 

Inteimt on Is. 20 at 5 per cent for 3 
'S-'' Use of land 


Total 


Per' , Acre 


RECEIPTS 


Guinea fodder 
^ roots 


Yield 

Hum’ber Mds. 

9 0 0 1 9 

3 


Srs, 

20 

20 


Rate 

V3/3-14 


Total 


523 


Per Acre ' 
Balancejj surplus 
n per acre 


479 32 


Yalu© 

Es. a, ■ p- 
106 "0 S 
10 8 0: 

116 B. 3,' 

106 14 .,3 
83 0 .6 ■ 

80 12 '8 


NOTES ^ 


■ Being unirrigated this^year^ tb© ©xpense/tlie yield and the iaeome of Guinea , grass, 
J&'Cam© down to ■ about one4Mrd of the same .items last- year. TMs means tiiat ■ tli© loss 
ill income was five times the cost of tlie irrigation water wMoli was out ofiL 




Man- 

, Bullock 

Equipment 

Cost 



days 

-pair-* 

days 

Mud ' 

days. 

" Es. 

a. 

P- I 


32 . 

0 « 

* % 

« ft 

7 

14 

0 ■ 

9 V 

3 

« « 

0 m 

* * 

1 

5 

9 j 

^ iS 

. # 

0 m 

0 & 

« 0 

10 

0 

0 '':"■' i 


« *» 

0 9 

D « 

0 0 

.0 

,4 

0 , i 

IS e 

« ® 

« 0 

a 0 


14 

0 

0 i 

® e 

36 

« 9 

0 0 

0 S> 

S3 

'7 ,' 

■9 1 

t 0 

» a 

0 0 

. - 

0 & 

■SO 

I!,': 

'S.' 




Summary of Grasses Account, 1939-40, 

items of espease 


Cutting and baiilmg grass ' 

Oafsting and hauliog’ duB gTass fro,iii bunds 
,, and',gro,ii,iids. , , , •, . 

, CuttiBg 'Railway line grass , „ , 

CiittlQg Bali way grasses for sale i,ii the oitj 
-up'oiitract price for Railway line grass . . , ' 
■Aiare of general watching 
Share of supervision . , , ^ 

Interest on Rs. Ij903/i2y- at 5 per cent , 
use of land 


Total 


r 


Man- 

Bullock 

Equfpmeal 

AmO'Unt 

days ■ '■ 

, -"pair- 
days . - 

kind 

days 

Es. 

a* 

15! 



« 


! 

2,771 


,, .. 

9|* 

702 

M- 

!,!83; ,. , 

m 

0 

20| 

326 

9 

15^ 



0' « 

. ''S 

■. 8 , 

» 0. 


• * 

' 0 0 

' , .7'6,- 


130 

V 0 

■ '* • . 

« 0 

Ml 

-Bl'l 

» 0 . 

«, « 

■ # « 

„ ^ 

,,6,4'2'' 

■iM: 


t « 



^ ; 23';,' 

12 ^ 

10' 





0 

l,25C| 

29| 


■■""SO'.:;:''"::: 

?,3f2 

12 ■ 1 


* (:,Pamicii,m .maiimumj,'. 


3 

^'3 ; 

'O' 

0 

0 

m 
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THE ALIiAHABAO FARMEE 


EEGEIPTS 

.Yield 

Number Mds. 

Srs. 

Value 

grass . 

' Railway line grass . , - . 

«ass from grounds and bunds 1. 

^rass sold in the market . , , . 

wass from crop-fields 

teess ofxost over value of grass in .. 

aartam places. 

® ® 359 

lei 

7^355 

- % Ik ® « 

795 / 

« «• 0 e. 

£9 

■’ 4& 

25 

® ^ (0 d' ■ ' 

Es. a. 

140 3 

788 2 
1,087 4 
70 10 
97 8 
134 0 

Total «.« 

T> 1 ’ 

13J67 

14 ' oe ' 

2,262 12 

"alance. deficit 

® ® » ® 

® • « « 

© 

90 0 


NOTES 

See the notes for 1938-39. 



FABM COST. ACCOUNTS 




Summarf of Wheat Acoount 1939” 

Acres 


4940. 


■ Items of expense 

Manuring 

Sf aniline * • ■ ^ 

Dry weather plougliiiig 
Tractor discing •® ■ ®e 

Oilier bullock operations. 

Sowing 

Seed 

Irrigatiag « - ® “ 

Irrigation* wat©? »• 

Weeding, and rogiiing , - 

Harvest and, liamHsg 
Tbreslimg^^ ' ■ <»« ,' 

Straw"bi©aMiig' , ' •» 

WatcliiBg 

Hauling and marketing straw 
Storing wkeat „„ 

Supervision ' «* 

Interest on, Es 2j979-12"0 at 5- per 
■cent for 4 montks® 

Use, of land, ' ■ 


Total 


Her Acre 


By 


BEGEIPTS 


wlieafe 


yi,' ; mustard 
„■ ' , wheat blimsa a 


Per Acre « . 

Balaneej, deficit 
„ per acre 


Total 


{ Irrigated 

Un irrigated 
Bill lock Equipment 


' :Acres^,: 

0,0,St 



Mao- 

-pair- 






days 

days 

kind 

days • ■ ■ •■'Es 

a, ' 


ft If 

72| 

28|- 

EO 

67 ,. ..■, ■76" 

0,' 

a 





.. 535 

0 

• 0. • 

ft e 

2^1 

24| 


. 20| ,42^ 

8 

0 





.. 289 

. 0 " 

0 

ft a 

3854- 

32S| 

tt 41 

3174 604 

3 

6 

It e 

294A 

1 1 2| 

& & 

1124- 259 

3 

• 0 

IS 


«> « 


ft.ft. ■ 49.4 

1 1 

0 


■318 

18| 

a 0 

i3| 106 

15 

. 3 

« ff 


. . 


46€ 

0 

0 

0 « 

l,t8H 



.. 134 

10 

6 


■ 1.173 

I8-.J- 

0 

291 306 

II 

0 

o fia 

183| 

18 


.. 597 

8 

6 

01 e 

55 

« 8 

.. 

436 

a 

9 

O i» 

471 



.. 187 

5 

i 

o « 

82 

35 

0 

86* 135 

6' 

0 

i « 

S7i 

sf 


H 17 

15 

3 





633 

0 

0 

** 

•- 

i& 0 

ft. 

.. ■ '49 

10 

9 





650 

0 

0 

.. 

4,280| 

5781 


594,^ 5's942 

9 

0 

« A 

'^4-1- 

■6 

# 

6 6! 

10 

S' 



Yield ,, 


Value 






Eat© 




Number 

Mds. 

Srs. 

Es. 

a". 

P* 


G 0 

1250 

20 

a a 12$ 

13 

a 



955 

7 

.. 3,867 

4 

0 


e t 

2 

,, 

8 

9 

6 

« 0 


1865 

20 

.. 1,800 

0 

0 


ft. 

4073 

13 

.. 5,804 

10 

9 



, 42 

10 

... ' ' •60 

a 

3 

* * 


. 0^ ^ 

/» m 

137 

14 

3 




a. a 

a a :•■! 

7 

0 


NOTES 


See notes for last year. 


Whereas there was a small surplus per acre last yearj this yea? it shows a nominal 
ff deficit. The cost of production is almost the same, and the price also is almost the same. 

/It is the lower yield of wheat and only the nominal amount of mustard which account 
/jtfor the: deficit. 


^The main item in this cost was that of threshing wheat by the threshing maoliiao 
at a cost of Es. 675-1 4-9. The remaning amount was. the cost of cleaning the threshiog 
floor and of threshing the mustard by oxea. , .. : ' , 
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THl AtLAHABAP FAKHBK 


if aq ' position of the nmstard.erop ■ was' tlie resnlt of om .policy of olimiaating, 

1 wheat. ' The' Bomioai amount of' mustard waS' from voluntarj 

^mwfl plants which 'liad escaped weediog*. . We had' come to,. regard, mustard 

''' flrWi* .the. w' heat crop edversei'yj and to look upon its .haryes ting and 

jil operation unprofitable in view of ' the low price. We 

factor, militating against the use of the combine' (harTester-Ihresher) with 

tlie introduction of which, we are 'experiiaeii ting. 

■ .I’cason for the lower yield of wheat is shown in the we'ather report.' The 

fantoj's T duriog the harvesting and threshing period were 'very adverse 

ft YY^nni! 1 • ^ ^ lower supply of sullage water from September to November^, and 

rfnYTi* ^ Marebj also contributed to the ^ lower yields in spite 

m om Having a larger area of irrigated wheat than last year. 


Summary of Berra, Barley, Gram and Linseed Aeeonnt, 1938-1940. 

Area 


Acres 

1 2^-80 Unirrigated. 


Items of expense 

Manuring 

Trrotordigdng, ... 

Other Bullock operations' 

Sowing 

Seed 162 mauuds, 8 seers •«. 

Harvesting and: hauliag 
Threshing _ 

^raw.breaking with grinder... 

Watching 
Market linseed 

Marketing straw :.»» '**' 

Storing 

Supervision '■ 

Hope and basket niakiiig .. * 

Interest on R.. 2,873.2-6 at 5 per eent. for" 

4 months. 

Useof land 


::vPer::-'Acie', 


Berm 

''"''Q:raiE 

,Bar.l6y''-'" ■ 

liinseed;., ';. 


.fer Aofo , . ■ 

i’^alance, deficit 

w, ‘ , per acre 


■ Total 

• . ««(• 

EEGEIPTS 


Man- 

Bullock 





days 

»p'air- 

days 

Equipment 

Cost 




kind days 

■ , Es. 

a. 

p. 

241 

I68f 

" 186' 

'706 

,8 

„6 

' 320. 

320 ' 

.1691 

,'550 

,',I2 

''■•6 

0»» 



,'"'339 

"12 

■,6 

. 6811 

665 

6564 

1,126 

1! 

„9 

24l“ 

126 

126” 

,'278:' 

.1 ' 

''0 


a ® ■■ 


516 

' 0 

6 

1045 

21 

' 26 

266 

IS 

9,. 

157 

42' 


, 535 

1 

' 9 '' 

45 

... 

®«.' 

257 

','0 

,'0 

. 236. 

o t» « 


80 

' 0 

0 

, 9 

i 

2 

5 

''9 

,. 0 

50 

■ 20' 

' 21 

8! 

A 

6' 

„ ,361, 

l| 

, \H 

'21' 

12 

'9 

, »•« 

.» n 


458 

0 , 

0 '' 

2 


««#« ■ 

6 , 

3 

O' 

mmn 

' ' ■ 


47 ' 

1:4 

,0 

■ 


® ® w 

»|a. 

ej« 

o 

■0 


8,070 

1365| 

1,1 90| 

5,716 

'';'2,::' 

.''fi .' 

24-79 


9-61. 

'.,46 : 

'' 2 ■' 

''9',;; 

Yield 





.'Number 

Mds. Srs. 

,' liate ' ' , 

'. .Value 





. 'Es. ' 

a. 

P*' 


3 81 2 


9'9'7' 

:''"6 

■'§-■ 

..... ■ 

269 32 


73"l' 

'a,''. 

9',' ,"' 


182 18 


521 

4 V.':: 



74 26 




0 


1,090 0 


1,083 10 0 


I&tal 


Milm- 


S,6J4 4 3 




I&^7S 


28 14 0 
2,14! 13 9 
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NOTES 


This year tMs crop acconafc shows a lar^ar deficit tliaii last year. The area ^ the cost^ 

of production^ and the price remain practically the same | it i® the lower yield which 
accounts for the larger deficit. The total yield is* lower by about i^OOCI mannds thanlast:. 
year. The reason is the adverse weather already mentioped in the notes on wheat. . 

(1) The details of the above area are t herra — 40.3, barley - 17 8' and gram —65.,7. acres, : 

Linseed was sown as a far^spaced inter-row crop over tbe whole area. 

(2) The details of manure are ; farm yard manure— 301 amall cart loads weighing; 
roughly 136 tons and costing Rs. 303-9 -3, spread over .6 acres. The labour cost of spread- 
ing was Re. 6840-0 ; slieep-foMmg costing Rs 32 over 2 acres ; and green manuring with: 

garni cost Eg. 302 ' over 14 acres. 

(3) Details of seed : her fa 50 mamndSj 32 seers— Rs. i52-6-6| barley 30 mannds, 26 
seers-* Es. 92^ gram 67 maimds, 5 seers — Rs. 202-8-0, and linseed 13 maiinds, „ 25 
seers— Es. 68-2-0. 

(-i) Details of harvesting af© .. §^r-r<si *“R0. 56-8-0, barley —Rs. i' 2 * 4-"05 gram— 
Ss. 1 13»5-0 and lias©ed—Rs. 23-12-9 (of which Rs. 14- 7».0 was the cost of threshing by,; 


isiis 


1» 


■1 







(5) The aetnal cost of threshing by the threshing machina wis Rs. 47o. The rest 
of the amouiit was. th© cost mainly of threshing linseed by oxen. 


Snmmarf’ of Early Potato Account, 1930 1940 


Items of expense 


Manuring ■ 

Manure 

■ Seed bed preparation 
Sowing', 

Seed 59 'matinds at Es. ^ /II j- 
Irrigating , ^ . 

Irrigation-water , 

Weeding and Rogiiing 
' Ooltivating and EartMng-up. 
Harvesting and hauling 
.Watching: ■. 

Hauling to market 
Marketing 
Supervision 

^ Interest on Es. 1,725 at 5 
3 months. 

,lJs© of land 


Area 

Bullock 


.Acres 

12.69 ■ Irrigated*. 



Man- 

-pair- 

Equipment 

dost 

1 


days 

days 




1 




kind days 

Rs. 

a. 

p. 1 





4 

8 

'' i 




««« 

25 

0 

0 

•1 

lili 

mi 

107 . 

198 

10 

6 


1 1 1F|- 

13^ 

14 

5 3 

15 

•■i i 




<t«e 

■513 

4 

0 

II! 

1*80 

i 

4 

'74 

6 

3 1 




aa« 

485 

3 

9 ■: 

■ 

■ : 54 



■ I 

5 

3 


1634 : 

Hi 

144 

6! 

12 

3 


622| 

H 

H.' 

154 

4 

6 1 


213 



■ 64 

6 

0 1 


90 

”’22 

5I|'^ 

86 

0 

0 .1 


k a o 

• «« 

»«« 

510 

6 

6 1 



««» 

• «» 

235 

0 

0 1 

for, ■ 

... .. 


«*f 

21 

9 

0 1 

. 

. «*• 

« ■ ■ 

««» 

100 

0 

0 ; 1 


Total 


191 2,589 II S 


Per Acre 


204 I a 


120 
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Manuring ... 

Manure .F le-A, li' .12 260 Ek. I ds 

Seedi bed preparalioa : 


♦Agrieultural Marketing in India-^Beport on Marketing of Potatoes-Series No. 


■■II 


filClIPTS 


-Bj. Potato ?iiies — 

,r tubers— 1847 mauDds 3 seers 

■ Total 


Yield .. 

NEmber Mds. Sr&. 

'■ ^77 ■ 20 

2,493 50 


Rate 


' Value 

Rs. a. p* 
,27 . 9 '9 
3,946 6 .6/ 


S,S7i 0 ■ 


, Per i^cre ■ ««• ««• •»« a,«» ■ »ao . ' SIS . 2, b 

, 'BalaBce, s.EiplEB !s384 , 5 0 

per acre... ... ■ ... ■ ... ■ ... . . ,, 109' 1 . J 

NOTES ' . , . . 

. See the BOtas for the last year. 

Iq comparision with last year, this year the area and the price are practically ■ the '• 
■: samey the cost of production lower, and the yield and surplus balance niiieh higher. The 

■ ,:fieed| the marketing and the irrigation are the prominent items of cost of production. It 

■ .. cost about 13 annas per maund to grow potatoes, about 4 annas ' per maund to sell them, 
^and about 9 annas per maund is the saving. The Marketing Report** on Potatoes has 

, . estimated the average cost of marketting potatoes in the U, P. as 9' pies a ' maund ia the 
pre-war period. 

The average yield, and acre comes to 196 maunds and 12 eeers. The highest' yield 
........was 356 maunds an acre in a plot of i“84 acres and the lowest was 150 'maunds an ■ acre, ' 

; This highest yield far exceeded the previous highest yield of 256 mauiids recorded several ' ■ 
years ago The Marketing Keport on Potatoes gives 145 maunds as an average yield ia 
:th© U. F. of 

There were several factors ^ contributing 'to the excellent condition of the potato 
harvest this year, but the rain in the .second week of February marked a clear 'division ' 
between, the higher yields preceding this rain and the lower yields following i t. 

Jot the &st time an attempt was made here to find out the diieferenee between the 
.actual production and the final disposition of potatoes. This gives, in other' words, the 
.,:lo8S in handling and marketing of potatoes. This loss is incurred with ©very agricultural 
'.product which i§ marketed, but it is very considerable in the case of fresh products'" like 
: vegetables ^ To record and find out this bss is not an easy task there factors 

which enter into, its determination and which baffle attempts at accuracy 

■ -The average loss, over the harvest and sale season (January 1 to March ' 7) was 4«S' 
per cent, V ,< rying from 5 4 per cent, in January, 4.0 per cent, in February,,, to 3.4 Ber cent ' 
of March. This sequence follows clearly ^the stage of maturity of 


_ B would ke interesting to compare these agures with those whiok may have been 

elsewhere m India It is surprising to note that even the Marketting Eaport 
referred to above seems to have overlooked the discussion or estimation of this important 
Item of the loss due to shrinkage, etc, m the marketing of potatoes and other vagetables 


SummarF of Hill Potatoes Aoeount, 1939-40. 

Area ,, 10®37 Irrigatai 


Items ‘of expense 


Man* 

Bullock 

Equipment 




days 

-pair- 

days 

Cost 


47 

kind days 

Es. 

a» 


231 

E, 0. 47 

55 

4 

9 


«•« 

#«)« ’ 

280 

0 

0 

■39 

87| 

39 

68 

9 

9 
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Bullock 


Items of expense 


Man- 

“pair- 

Equipment 

Cost 



days 

days 

Mod days 

Be., 

a* 

P‘ 


Sowing 


■ 163| . 

11 

li 

64 

7 

6 

Seed 7! maimclsj 25 seers at Es. 5/1!/ 

a 


eetffl 

as* 

41! 

li 

0 

,, mauni .. 








Irrigaliag «« . , ■,««« 

eO«' 

■' 140f . 

ee® 


■ 62 

11 

3 

Irrigalioa-water «« ' 


. 



■sw. 

■■'"0, 

0 

Weeding and rogiiiiag., ^ .««. 

fie® 

42-1 


... 

7 

8, 

6 

Cultivating and eartHEg-iip 

■ « 0 ® 

126 

. 22-1 

22-1 

69 

'2 

.9 

Harvesting and hauling 

00® 

891 

wee 


'98 

2 

0, 

Walciiiag ' . 


113 . 



35 

4 

6 

HaiiiiEg to Hiarkel «o - 

® e 0 

38|- 

. 17 

,84 ■ 

47 

, 2 

0 

Markeling - ■■■ 


««« 

oe « 


227 

14 

3 

Siipervisioa , 

® 0® 


, m®® 


mi 

0 

0 

Interest on Bs* !|B65 /6/ at 5 per cent. 



«®o 

ect# 

17 

1 

0 

tor S months* 

Use of Iasi ■ ' ««« 

... 

BOO 


esa© 

80 

0 

0 

Total 

... 

l,0fl 

, in|- 

!aS|- 

2,072 

15 

6 

Per Acre ' 

a@« 

103 

lO-l 

15 

198 

U 

6 

EECEIFTS 


Yield 

Number Mds. Srs. 

Bate 

Value 

Rs. fl,. 


By potatoes, vines «.» , ' ■ , ' 

■ sa® 


■ 135 ■ ■ 

■caa 

'4 

rt ■ 

O 

.r* 

6 

'll potatoes 830 mauads, IS seers 


■ « te ffi 

1J20 

oea 

1,689 

9 

S 


Total 


1,693 12 9 


Per Acre 

Bakme, deficit ««,« 

IK'' 

» per acre 


HOTES, 


I6S 6 8 

869 2 6 
35 8 8 


See the notes for the last 'jear* ■ 

This year llie crop has shown a deSoit which slightly offsets the high sinrplus 
balance gwea by the early potatoes* Also while the hill potatoes paid belter than early 
potatoes last year, this year the posifcioa is reversed. 

The cost of prodiictioa is the same as last, year with surprisiBg exaotaeas* The 
average yield of these hill potatoes comes to only about 108 mauiids,^ an acre this year, 
which is very poor in contrast to the yield of early potatoes this year and also in contrast ' 
to the yield of hill potatoes last year* The most • adverse factor was, uadotihatedly, the'"'' 
rains diiring the later growing period of the erop,^ .already pointed- out in the weather 
report* ■ ■ , ^•K, 
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Summary of Pumpkin and Gourds account, 1939-40, 


With wheat 

}i potato 


Bullock . 

-pair- Equipmeiit 
days 

kind days 


Items of expense 


.Manure »» 

Sowing ■ ' , » ® e • . ' , « 

Irrigating ,, ... 

Irrigation-water ,« 

.CultaYating and .eartliiog-up «« 

Harveating and kauling ■ ■: r® 

.Watcliiiig and rat control • , , . 

.Hauling to market - e® 

.Marketing . 

SuperYision . . ..« 

Interest on Bs. ,139-5-0 9 5 % for S montlis 
Use of land,, ..„ • «. . ■ 


Total 


Per acre 


field 

dumber Mds* Srs* 

1630 147 

4321 90 


IBOEIPTS 


Pumpkins 

Lauki 


Total 


Per acre 
Balance^ deficit 
}$ per acre 


notes 

iSpaS^d thelTijr® ^ la wheat 

hCt%hepotf”lSaIhe%SLK^^^^ 

.f %.p«mpki. ..d -gourd Lp, 4»l,lTSSnS‘^MrSK 

tke utimkw is 






FABM COST ACCOTJNTf; 

Summary of Brinjal aeeoimt, 1939-40. 

Area » 


Acres 

1*20 Irrigated 


Items of expeis©' : 


Nttwerj expense ®# '' 

'Planting , _ ' 

Seed bed preparation ■ -- 

, Imgallag . ®® 

Irrigation -water 1’20 acres ®® 
Weeding ' ■ ■ ®® 

Ciillivating ' «. • « ' 

Haf Testing and haiilkg 
Watolimg and rat ooatro! ■ ® ® 
HanHng to markel : ' ' ® » 

Maikating expenses ■ e® 
'Siipemsioii « • ■ 

EeTemie and Micellaneoiis ®® 
laterest on Es. 82 f) 5 % for 3 months 
Uae of land ®®; ■ 


Ballofk 

Man* “pair- . Eqnipiaeai "Cost 

days . days 

... kind 'days '.Eh* a* p, 

■ ' 1! 8 0 

1 i J 0 6 

2 2 2 "3 8 0 

11^ ® ® «» . , 4 , 1, 6 

0®,., , ,38 -4 0 

2' ' *. '.O 8 ,0,„ 

9| , S| S|, . 8 4 0 

581 ■„ 1 , 1 . 18 

10 ", ® ®. - , ' « ® ; .S', '' '■ 8' ,3' 

85 ■ ' n, , 

, «% ' ' i$9 ' ■ 23 13 S ' 

o.'. 

■ ;!^0 '■ o'.,;, 

9 0. ' * ® „ . .® ® , .,10 ' I) 

, , » ® * ® . ' .13'. 0," . 0. , 



Per Acre 


Seed and seedling 
Okra,^ 1. 13 
AMnials 



. .. 124.J 7 

18 

„ ,152' ■ 9',',: 3 

. fl© ■ ® ® . 

a® .. 103 : .5 

;■ 15' 

;,I27 ','2 ;:3 


Yield 

Bate , : 

. Talue, 

keoeipts 

Number Mds* Srs. 

' Es. 'a.' ,|\, 


"'"f Per Acre 

'' ; . ' Balaac0| deficit ® » 


115' .6- 


■■ 5, 

'18 ■, 

6 « 

5' 

168 ' 

' 2 ' 

® « 

■' IS'O 

ITS 

;20 


'[mi, 

144 

20 ,' , 

* * 


® ® ' 


®,®.„ 

15 

9 .« 



, 12 


*Okra or Lady’s Finger was too small an account to be treated separately so 

has been inolEded in Iko Brinjal or Egg Plant aesount? / 
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Summary of Cliillies Aceount, I 89 i 

940 . 









Aeresr. 







kiTea 0 0 « 

0.60 1 

'rrigated. 




■ Man**' 

Bullock 

Equi 

pmeil 

.'. .,'Cosi 


Items of expease . , 


. days 

-pair- 
, clays. 

kind 

. V days' 

.■■ 33 s. ,' a* 

P' 

Niireerj.expsise , .. «« 

e a 

»'« 


®'® 


. 5 .15 

.0 

Plaating... .... , .. 

» e 

1 

X ■ 

m % 

.1 

10 

6 

Seed s t ® 

(S » 

. e » 

‘ ». .» 

ft « 

ft 4 

'. 0. 8 

0 

Irrigating 

a «' 

li 

' # 

tit i» ' 


0 .7 

1) 

ImgatioE-^water, ». ^ 

» e 


e « 



7 12 

1) 

■ Oulli?atiBg . .a 

e tt 

s 



"11 ^ 

3 

1). 

Harvesting,, 

« « 

30 f 

eo '. 

ft « 

t ® 

' 6 :".5 

6 

WafoMog.aiMl.rat eoiiti'o!' .».® ' 

a & 

4 


^ 4 t» 


I'.' '6" 

0 

Hauling to mariet . . ' . . « 

9 e 

. 4 

. ft ft 


1 

' ' i '. 1 

■ '6 

Marketing . ^ 

e-» 





3 ..ii' 

'S 

Supervision «®., - , 




ft « 


7 0 

■0 

Interest on.Es* ' 23 ' at ■ 5 ;:per ceai 

for 


(IS ft 


©' 

0 4 

6' 

S montlis. ' . .'. . 








'Hse.of land" ■; .. 

9 ® 

S A 

ft ft 

ft « 

e ft. 

10 0 

§■ 

' ,. Total 

e e ■ ; 

■: ■ 44 

■ . .2 .'. 

.. 


,■ 48 ,, 10 ■ 

. 3 ' 

EBCEIPTS 

Yield 

Number Mds. Sw 

..,. Bate, . 

' ¥aliie. 


Seedliaga ,, 






.Es« a.. 

©.■■2''. 


.GWllies ,.' : , ' ,, ^ ,. v . 

9 9 

« * 

10 21 


>9 

25 '7 

0 

Total . 

A • 

ft « 

10,. .27 



25 9 

0 


A ' ' 

a e 

* A ,' . e 


.ft 

23 ,2 

3 . 

Summary of Cabbage, 

ete.i Account, 1 

930-4 

LO. 







, , 'Acres;, '/ 







i,r©ae" 


frrigalecl', 


Items' of espeas© 


Man- 
days , . 

. Bulloek ' 

' . -pair- ': 

days 

Eqmpiii.©iit 

kind' , . days 

Gos't ' ■ 

,. , ■,.' ,■&! 


'Manuring ' ' ’ 

Preparatory fTraotor discing P. !3 

» « 

■ ■»■.* 

: ft. • ' . 

^ $ 

. '. ' «.® ,. 

*.» 

24 9 

8 ' 0 

'':U 

tillage. lOtiier Bullock operations 

. . 

6 

'^ 5 f 



9 12 

6 

Transplanting' ' - . 

Seed , . a a . 


-vs.-:., - 

ft ft 

: *.1®. .,^... 

..' » . » .. , .. 


"W 

" .. 


.. ' ■ 

■■ 


27 10 

"m 

Irrigaiioa-water .. .. 







§ 

Weeding and rcguiig » . 



» « 



7 15' 

, 0 

-Cultivating and ©artking^iip 

..Vv . 



W''. ■ 

■ 5 

11 ' 12 

s 

Harvesting and hauling 






XXSMii 

-S' 

Basket making'', ■ 






" T ' ' 0 

0'' 

WateWng ‘ . 


■smMiS 



lililli 

„ 6; 0; 

0 







faum' cosf ■ kmmirTs 


Bullock \ Eqiiipmeafc 

-pair- . 

'dajs kind days« 


Ileras' o£ expense 


Hauling; to, market, , “ 

Maikeliag', ' ^ '«>,* ■ 

Sapemsioa, , ,• » ' « “ . k ® 

Interest 0,11 Es= ,156/2/6 at. ,5' per oeni. lor 
2 inoBtfis* 

IJjse, of ,laaci : ■> * , , ^ 


^ Yield ■ 

DTumker Mds* 8r, 


Tain© 


Cabbage , 
.Cauliflowers 
KnoHdiol"; 
Brussels, fiproii,! 
Seedlings 


Total 


Per Aero , ^ •'* , 

Baiane©^, surplus ,' ' *• , »«'■ .®®. •* : 

: , , NOTES; _ 

The area of the different proilucts iacluded in. this account are 

, .^Cabbttgo ■ ', :, ■■ ■■ 

' 0 ® ' ■ ■ *®, ,' «• 

, ' Knobkkol" '»«' *•:,'■ , ®« ■ «*,, 

' Beeirootsi tiirnips and carrots , , , e-*.' 

Eed etibbage aait Brussels Sprouts v®.'- ' ® a . 


Totax; 


iummarsf of fomatoes moouRt 


Acres. 

Area ,«* I »1 Irrigated* , 

... ■ Bullock Equipment Cost 

■Maa- ■ -pair- ; " 

days ' days kind days Es* a. p, 


Preparatory 

tillago. (other BuUoek operations 

Seed 2 oz, •# -»« 

Inlgating ” 

Irrigatioii- water *. ■ 

Weeding and roagiag: . « 

€ulti?atii 3 g and oa^tbiiig-iip * » ' 



Seed bed preparatioa 
Seed 15 sears ,, 

Irrigating 
Irrigation-water .. 
Harvesting and haalinf 
Threshing .. 

Watching and plucking 
Supervision ,, 

Interest on Hs. 48/12/ 
2 months. 

Use of land . . 


Her Acre 


Yield 

Number Mds. Srs. 


Value 
Hs. a. p. 
2 12 0 


,06811 Vines 

Bhma 

Beans (Si. Plots 
Peas' . , 


Totai 
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Siimmary of Onion Account, 1989— 194^. 


Aeres 

Area 0.14 Irrigated, 


Items ©f exf ©,is0 


Manuring Bttraery .expnsgs ®® 

TranspIaEllBg /" , : . 

.Irrigating »• , 

Irrigation-water..' •« , 

Weeding ■ 

. Harvesting and hanliog «• 
.'Watcliln'g" . • • 

Hanliiig Ip market 
Marketing ■ 

■Snpemsiom -<» ' . -** 

..Interest oil Es* 20-3-0 at 1 percent for 
3 montlis. , 


Man- 
days ’ 


Bnliaok Iqnipment 
•pair- 


OosI 


dsjs kipi days 


® • 

« • 


m 

I 


» • 
» » 


5 

14 | 

-S 

2 


I 

.« ® 


Es, a p» 
J 5 0 
4 10 S 
0 8 0 
1 0 
1 16 6 
3 4 3 

1 3 0 

0 10 3 

2 4 0 
6 1 0 
0 4 0 


IJee of land 


OaioBs 


Bal.aa© 0 j de.fieit' 


% e 

» ® @ * ® 


« % 

5 0 0 

Total 

0 ® 40 » • 


I 

23 13 3 

EEOEIPTS 

« e 

Yield 

Number Mds. 

® e «® ' • e 

Srs. ■ 

, ® K® 

Eat© 

® « 

Value 

Es a. p. 
22 6 0 

Total .. 

. 21 

■ 6 

« • 

22 6 0 


» ft « «» ' 

«■* 

#.f 

6 7 3 


; .Moms , ■ 

Notes on Tegetables (Otlier than Potatoes.) ' ■ 

See the special notes on vegetables for last year. ' 

These yegetables^ on the whole, have not given mnoh surplus balance. The late rains 
Mentioned in the weather report had a bad effect on all vegetables. 

: According to the ^hope expreepd last year,, yields of vegetables as sent for disposal ■ 
have been recorded this year. This record could not b© as ' satisfactory as we wanted it 
to be, yet it has thrown mneh light where there was none before. . We were not able to 
grapple with the other two probloais— the loss of vegetables- in' the' field before they are 
■,plE,efeed for sale and , the loss between the amoant plmckei and the amoniil. actually sold® 
Howevefi WQ hope to be able, to, report iater os this. ■ 


ESe Missiortreis, Allahabad. 
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(The quafterly bi-lingual Official organ of the Punjab 
Provincial Co-operative Fruit Development Board, Ltd. 

" M ditid hy 

Sardar Bal Singh Bajwa, B.Sc. (Agri.) M.Sc. (Calif) 
Fruit Specialist, Punjab^ Lyalipur, 

Carries dependable knowledge on Fruit Culture and 
Fruit Preservation. It has come to be reckoned as one of 
the most authentic publications of its kind. 

Subscription : — 

English Edition Rs. 6 Urdu Edition Rs. 4. 

Special Available publications — Special Citrus Edition 
(January- April 1S45,) Mango Number- (Januaty, - ^ 

Preservation Number 1942, (Urdu), Supplementary Preserva- 
tion Number 1944, Horticultural Calender, Mango Budding 
in Situ, A Brochure of literature on fruit culture and fruit 
preservation and Bulletins of Fruit Industry of (1) Egypt, 
?(2) Palestine, (3) Italy and Sicily; (4) France and Switzerland. 
■: Eleas'e. correspond 

The Honorary Secretary, 

Punjab Provincial Co-operative 

Fruit Development Board Ltd., 

LYALLPUR:(PUNJAB).: : 


* TO 
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■m 

■m 
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'm 
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m 

m 
m 
m 
m 
m 

l&i: 

m 
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Rs, 20/^. for Six INSERTIONS 
■Rs. 4/= per Single Insertion 

Apply to 

Adoerimm&nt Manager^ 
ALLAHABAD FARHER* 

, AGRICULTURAL INSTITUTE, 

: ALLAHABAD, U. F. 








"l6llorlttl 

Although the year 1946*47 was one of continued difficulty 
in securing adequate staff, equipment, and building materials, 
it was a year of progress. The reports which we haije 
pleasure in presenting in this number indicate some of the 
difficulties and accomplish raeuts in the different departments 

Some factors which have made it difficult to secure and 
maintain a proper staff are to be welcomed. The fact that 
five Indian teachers were studying in the United States 
caused difficulty, but it promises a better staff in the future. 
We also welcome the many developments in agriculture and 
animal husbandry in the country, although they mean 
increased competition for staff. We are proud of the fact 
that Mr. N, B. Joshi, a former student and for many years a 








w. B. Hayes, M 

Officiating Prii 
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EIPOET OF THE AQEICTOTOEAL ETOIITEBEma 

DEPAETMEUT, 1946-47. 

Mason Yaxtsh, B. Sc., A. E. 

Tlie year under report 'will probably go down in the Mstory 
of the Department aa one of the most improbable in many 
ways that could be expected to happen. It brought frustra- 
tion, difficulties and encouragements in large quantities each. 

We entered the new college year in July, 1946 with only 
one experienced teacher, other than the head of the depart- 
ment. Mr. S. C. Bhatnagar was still here but expecting to 
get a foreign scholarship or to accept one of the several 
appointments being offered him elsewhere. Mr. R. H. Pahal- 
wan and Mr. S.' V. Arya joined the staff from the previous 
year’s graduating class, serving through the^ year. Mr. E. 0. 
Priyadarshi joined as teacher of electrical engineering subjects. 
In September, Mr. 0. M Jacob, B. Sc., Civil Engineer, joined 
the staff for civil engineering subjects, and, shortly after, 
Mr. K. P. Misra, B.Se. in Electrical and Mechanical Engineer- 
ing, took over the physics and mathematics classes for the rest 
of the year. Mr. F. J. W. Moraes, B. So, Agr., B. Sc. Agr. Ingr., 
joined in Eovember, just in time to take over the duties of 
Mr, 8. C. Bhatnagar before he went on study leave to the 
U, S. A. Mr, Priyadarshi left in March to take a scholarship 
for advanced study at the Tata Institute, Tatanagar. 

The situation for next year is much more encouraging. 
Mr. Jacob, Mr. Misra and Mr. Pahalwan are continuing full 
time. Mr. Arya is entering for the B. Sc. Agr. course, but 
will continue to give part time to the department, including 
some teaching. Mr. Jaswant Singh Bali, B. Sc., Punjab 
University, is joining to take mathematics and physios in the 
Intermediate and it is expected that Mr, 0. V. Paul who has 
been on war technician training duty for the last several years 
will rejoin to take over all shop teaching. He has not yet 
been released, but his release is expected in time for him to 
join. Hence, all but one member of the department staff will 
have had experience here and that one member has had ex- 
perience teaching elsewhere. Mr. Moraes takes the place of 
Mr* B. D. Sharma as research engineer. Mr. Sharma left the 
middle of March to take an appointment as Assistant Agricul- 
tural Engineer in the Bengal Government Departmeat of 
Agriculture, Dacca. 
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~s:!rsS.'Szc?ri;.t.X'S!l- 

rq4» Hi/rf ^ ““““'d in the «p®rinR of 

were .qllotted”1^*Jn^™t^S6pteVb6^T•d'‘'‘“ 
ewee j" spite of a personal visit to the offio6”°Vortnnate°T wo 
have had a small aUotment of hriek weeSr throuS £ fol? 

tiir“ln aK?®‘^r'r“tbTto‘‘8X^e‘’°“^“ "f™' 

asf fstp5LdtTa‘i“?,“d zll 

unused old founrlafinn 1 , lu addition to some 










RBPOBT OP THE AHEICirLTOKAE ENGINEBRINS DEPARTMENT, 1946-47 13?5 


The sHceess beyond ail expectation of the cafeteria mess 
led ns to try to get the new dining room— kitchen arrangement 
for Hostel Ho. 2 ready. It was to be a half basement. The 
basement was dug and construction carried up to plinth level. 
We were unable to get the steel or cement to put on the 
gi’ound floor so construction had to be abandoned on that wing 
and switched to the West wing. The student accommodation 
in the ground floor of the West wing has been carried up to 
second floor level, the wails have been plastered and work has 
been started laying the floor. It is still hoped to have the 
rooms ready for occupation by the time the third year is 
admitted. An allotment of steel has just been received which 
will euahle us to resume work on the dining room and it is 
hoped that the general cafeteria can shift to it sometimes 
during the fail. 


The most outstanding event in the field of new machinery 
was the use of the combined harvester-thresher in the harvest 
of the rabi mop. The machine available on loan from the 
Agricultural Department of the U. P. was not the type which 
would have been chosen had there been freedom of 4 oic 0 but 
it was available. It worked well as a header but is not 
designed for handling heavy straw when cutting low. Some 
minor adaptations made it possible, however, to use it and made 
posBib e the harvesting of about 2/3rds of the Institute cron 
with It. A canvas tarpaulin fastened at the back and allowed 
0 trail on the ground made possible the saving of most of the 

straw. It was judged that the loss of both grain and hhum 

was about the same as that in the fields where hand labour 
was used m the same season and crop. It was used mainlv 
for wheat but barley and herra were also harvested. Its use 
? the completion of the harvest at least two weeL 
"<ilier than had been possible in recent years when hand 
harvesting and a stationary threshing michioe was S 

wleu fSV'T considerable grain in a season 

weather was unfavourable. A new self-propelled 
bine which IS expected to be a much more suitable type 

InstfS ‘"'if tS expected to reacb^the 

institute. It will be used m the next season in comparison 

S arrangements 

^ -siting ip 


progress has been made during the year in 
a ® departnient.® A new lathe, 


. Ml p«e., ..d aa .UatrS add^toTha- 
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student shop equipment. A beginning has been made toward 
the setting up of an eleotrio laboratory and it will be nearly 
ready when college onens in July. During the latter part of 
the year, the Massey Hnrris Oo., of Toronto, Canada, made a 
gift of Rs S-'O whieh has been designated for improviug the 
farm machinery laboratory. They have promised a similar 
gift for next year. At the beginning of the new financial 
year of l947-i8, the U. P. Government gave a grant of 
Es. 25,00(1 towards the fitting up of laboratories for teaching 
hydraulics and the testing of materials. Additional space is 
urgently needed by the Engineering department as by all the 
other departments to care for th*^ increasing number of 
stixdent and for the equipping of laboratory facilities. Parti- 
cularly more office space is needed and the completion of the 
student workshop is becoming urgent. Except for the addi- 
tional space needed in the student workshop, the provision 
elsewhere for other departments, as envisaged in the Hig- 
ginbottom Eecognition fund, would amply provide for the 
engineering department in the space vacated in the engineer- 
;ihg;:buiiding. ■ 


during the year of one additional small 
bungalow and of a block of three staff quarters not only 
increased the space available for housing staff which was badly 
needed, but also gave opportunity to experimeut with new 
designs and construction. These new quarters have been 
favourably commented on by visitors and local people. Cons- 
truction of one family quarter and of a block of 4 bachelor 
apartments In connection with the new hostel is continuing 
this opportunity. In connection with the latter, special 
attention is given in the design to the possibility of apply- 
ing forced ventilation or mechanically operated evaporative 
cooling. The design of these units specially lends itself to an 
installation in which one fan can supply ventilation, evapora- 
tively cooled air, or- possibly heated' air in the winter time, 
as may be required, which can be directed to whatever part 
of the quarter is being occupied at a particular time. 


The availability of a 24* propeller type , exhaust fan and 
Mr. Taugh’s presence throughout the hot season has given 
opportunity for getting data on the utility of evaporative 
cooling and its oostf The fan was installed in Dr. Mosher’s 
quarters during the early part of the season and moved 
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was installed at tlie ground floor level in Dr, Mosher’s house 
and in a large roshandan (window jusli under the high ceiling) 
of a hedroom, which opened on to a second story verandah at 
^ ' Mr, Vaugh’s. The large hedroom served by it has remained 
between 80® and 85“ F. throughout May and June, day and 
night. By opening and closing doors as required, the cooled 
air from the hedroom can he directed in different directions. 
When directed out through the hath room, it is possible to 
bathe and dress in confort. When directed from the bedroom 
j ■■ , through the dining room and living room, it materially im- 

S proves the comfort of 'these rooms though no temperature 

r readings have been kept. With a consumption of some 6 to 8 

units of current a day, it has been possible to keep^ one^ room 
comfor fable at all times and to ameliorate conditions in two 
others. Comfortable sleep, on some nights even without a 
fan going, has been possible inside during a season when both 
day and night temperatures have averaged high. 

improvised:/ -and;, ;apparently: 
;• :;:::inadequate -for :fall effect.:- :: /Fur therinvestigationia^^u^ 
llliiliil:: : : ■ ■hut:it:/is'j: :autim^ a ::Teally / satisfactory -- installation, 

^/': : : ’ with ;:a':: larger;:: capacity -fan,: a- larger' feXas-:fa^:#f^m::(evapora>- 
tiye. pooling/- mat)::and/pro vision / for ■ reciroulatiou:: of /the: 

between Rs. 350 and Bs. 500. 

. ; ,/ A fuller discussion of the whole matter is under preparation 

i . and will be submitted to the “ Parmer” for publication in due 

i coarse, it is hoped in time for people to use the information 

.''ll ; for next hot weather. 


i J 




The department has had two interesting indications of the 
recognition of its work. It has been ask"! to conduct, in a 
representative area, a survey of small imolem ’ars and tivds 
used in agriculti r-*, on behalf if the Pood ad Ag iciHiir' 
Organisation of the U dted jrations. Freparati >as are under 
way for this and it is hoped that it can bo carried out luring 
the 4 months, July to October, 194". This survey i« expect d 
to give interesting and valuable d tta on various points ahm 
which the present knowledge is limited 

The other indication of recognition is that the Indian 
Council of Agrieulturil Research has ask^d us to devdop a 
device to make impossible the adulteration of milk by the 
deliveryman during the process of delivery. Work on this is 
under way and it is hoped that a Pbdel oan be ready for test 
in early July. The device will hpt, of course, prevent adult” 
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ration at the source of the milkj or after deliverv in the 
;Sv:ihoUS:ehold, ^ - 

The profession of agricultural engineering is beginning to 
win wider recognition. Aside from the men sent' abroad for 
farther training in anticipation of employroent by provincial 
governments, at^ least three provinces have employed graduate 
agricultural engineers during the year and other offers are 
being made. States are enquiring for suitable men. Private 
firms have begun to compete for good man. The largo fiinns 
dealing in farm machinery have employed qualified men. 
One province in setting up a new engineering college has* 
inelnded a eurrienlum in agrieultnral engineering and will 
admit students from July, 1947. At least one other engineer- 
ing college has such a eurrieuium on paper, though it k not 
known when students will be admitted. 

While the year has had its moments of deep discourage- 
ment, it has also piovided a large measure of encouragement 
and satisfaction. Minch is still needed to make the Depart- 
ment what we dream it should be. We are making progress 
;:;;toW8rds^ getting whatds needed.:- 

EEPOET OP THE DEPARTMENT OP BIOLOGY, 1946-47. 




W. E. Weslev, D. Phil. 

tbfi^A*.,!!.nLI®®n^^’ appointed the officiating Head of 

as the f Wesley, took over 

as the Head of the Department of Biology, Mr. S E Barooab 

*1, fr. fy 

tettertudt, L i'a f '■"<1 kod left for 

Botany. 

som!^^eb^n»L^f necessitated 

some changes in the distribution of the teaching loa.l in the 

Section. These were aeoomplished and the work went on. 

^ndioated iu the Annual Report of 1945-46 
(Allahabad . Parmer, Yol. XX. 4fch July, 1948) the extra class 



i' 4' 
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activities of the Botany Section have tended toward the plant 
pathological phases of botany. The survey^of erop diseases 
and the isolation and identification of fungi have been special 
activities. Some of the isolations have been sent to the 
Mycological section of the Indian Agricultural Research Ins- 
titute, New Delhi. Several interesting ohservations were 
dxiring the 194647 season. There was a complete absence 
of stripe rust on either barley or wheat in the vicinity 
of Allahabad. This fact has been previously , noted (Allah- 
abad Farmer, Vol. XXI, 3, May, 1947). Pea and Alfalfa rusts 
were unusually severe. Powdery mildew also caused damage 
to peas and cucurbits. Maize was injured by a species of 
ffelmm^kosponum, which was considered to be Hehni'nt'hos'^ 

The same fungus appeared on joWar and^^^^ f 
caused some loss of foliage. A species of Cimmlaria also 
caused some damage to the leaves of jowar, maize and sugar- 
banA Zdnat© lea also caused 

damage to Jowar and at this time (September, 10475 is causing ' i J 
a considerable loss of lower leaves of some varieties of jowari ^ ^ 

Potato root and tuber rotting fungi were isolated and 
studied in the laboratory and garden. Mr. B, E. Pisharode, 
was asked to take over the actual experimental work. Sole- 
roittim {JBhizoetonia) hataticola^ Sderotium rolfsii^ JRhizoc- 
tonta solaniy Fusantim species and the soft rot organism 
Bactefium earotovorus were among the organisms found. 

Studies were carried out using Sderotium hataticola, EMzoc- 
tomu solani and a species of Fusariutn,^ all isolates from 
diseased roots and tubers. 

In co-operation with the Department of Agronomy, initial 
trials are being conducted with some of the selective weed 
killing ehemicals, such as Stantox (2, 4-Dioh!orophenoxyaeetie 
acid), and Sinox (a sodium salt of dinitro-ortho-oresol), kindly 
furnished for experimental purposes by Standard Agricultural 
Chemicals,, Hoboken, New Jersey, and Methoxone (another 
acetic acid derivative) sent for trial experimental puposes by 
the Imperial Chemical Industries, Ltd., Calcutta. Complete 
reports on the effectiveness of these herpioides will be given 
later. These trials are under the immediate supervision of 
Mr 8. TJpadhyaya of the Agronomy Department. 

A continuation of the study of the fungi causing’^ the root 
rotting of papaya was made during the year. Isolations were 
made that confirmed the previous findings, that^ Pythiun 
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phaseoU, Bhizoctoma solani and 
: the most common pathogens fonnd 
co-operation with, the HoriiculLara,! 
are being ran in which the effect of 
lannres on the incidence ot Llie 
A Latin square 


species, Macrophomina 
species of Fusariim are 
on the decayed roots. In ' 

Department experiments i 
organio and inorganic m 

pathogenic fungi in the soil wdl he tested. ^ 

layout has been used for the design and the work 
tion of the fertilizers is under the direction of Mr. W . B, 
Hayes and Mr Theodore Dean of the Department of Horfcicul- 
tnrl The experiment will be continued during the life-time 
of the orchard! Also, in co-operation with the Department of 
Horticulture, a randomized layout has been designed and two 
.hemioal UBmetooide. applied to the soil as a prepamtion for 
plaiitiag’ Ths two chemioalSg Iseobrome (a metliyl btomicie 
mixturt) and Iscobrome D (an ethylene aihromide mi^ure) 
have been furnished by Inms bpeideu k Co., fTew 
Tho first application bias bson oiado on an old papaya orctiarci 
which is badly infected with root rotting fungi and some 
nemetodes The nemetooides are also claimed to have some 
“:effeet:cm:;the:;pathoge^^ 

f£ntoiiiology>'': . 

B. 0. Sharma, one of onr graduates, t|^ u|^ 
study of the guava pests which he intends continuing when 
he goes out for further studies abroad. It was reported that 
mango crop was seriously affected by a very heavy out-break 
of liiocfirous SDU.. the mango-hopper Trials with D. D. T. 
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This adequately protected tlie seeds killit 
kinds of weevils and other insects usually pre 
such as Trogodenwi khapra, Sitophilus or^ 
domimca, Tribolium. spp., Pachymerm a 
spp., and Laria affinis, etc., and also some ot 
like ants and termites. Many dead inseo 
and around the bins a few days after the tre, 

All the seeds thus treated . (including the 
were found praetieally free from insect di 
of sowing. It was, however, observed that 
were not affected by the treatment. 


A. P. Brooks, M. Sc. 

Staffo 

The number on the staff remained the same as last year 
but with some change in personnel. Mr. C. 0« Das was 


critical to warrant mention in the report. During the year 
under report we received a considerable quantity of war 
surplus materials purchased from the American Army prior 
to the conclusion of the agreement by which all remaining 
supplies were sold to the Government of India, The materials 
included chemicals, laboratory glassware, and some apparatus 
such as analytical balances, etc. We were very fortunate to 
be able to get this material and at reasonable prices. It will 
ail come in very handy, as much of it has been practically 
unobtainable on the open market at almost any price for several 
years. In addition to the war surplus materials we were able 
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to procure ia the market moat of the other needed supplies, and 
several experiments which had had to be abandoned for several 
years due to shortages were resumed, resulting in better 
preparation of ^ advanced 'students.: 

Activities.: ^ 

The admission of a double section in the first year (Inter- 
mediate Agriculture) class added to the already full teaching 
load. A redistribution of duties enabled this to be handled 
without additional staff. But the increased teaching load, 
together with the absence of Mr. Das, curtailed the amount 
of non-currioular investigations which could he undertaken. 
Several samples of tallow were examined for a commercial 
firm, and several samples of feeding materials were analysed 
for the Departihent of Animal Husbandry. And thdre were 
the usual number of samples of milk or other dairy products 
:tp:b0 bested for purity.- '■ 

The principle non-teaching project undertaken during the 
year was the handling of the war surplus materials received 
dSy the institute^ This whs eh^ 

pa.^>heiit ah an appreciable portion of these materials were 
sciehtific sappUes. There were over 66,000 lbs. of materials 
received, involving over 9 OO separate items and packed in over 
700 different Containers. The physical task of handling and 
sorting this material and allocating it to the various depart- 
ments, and then the clerical work of adjusting the accounts 
amounting to over Rs. 30,000, was a real Job and took all of 
the spare time of the departmental staff for about five months. 
But the benefit accruing to all departments of the Institute 
made it well worth while. 


EEBORT Of THE DEPiETMENI’ Of AGRICULTURAL 
ECONOMICS, 1946-47. 

BY 

B, S. Azaeiah, B. Sc. (Ac)., M. So. 

jpersonne/f— During the year under report, the department 
had the services of Mr. R. P. Saxena who taught principles 
of economics to the Intermediate and Indian Dairy Diploma 
classes. He also had the latter for book-keeping. 

Teaching-- As mua\, most of the work done by the depart- 
ment is teaching. In an- attempt to improve the standacd 
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of teachicg it was found useful to giro frequent short tests 
of the objeetiTe type. These tests not only eliminate the 
difficult}'" of expression in a foreign language hut also help 
the teacher to find out whether the students have read the 
assigned readings,, Furthermore, this has helped the students 
to give up their tendency to fill in pages with irrelevant 
matter ia. their examinations. It was also found that a great 
(leal of time oould be saved if the students are provided with 
outlines of lectures and reference materials. These techni- 
ques are common in the United States but are uot yet widely 
used in India, probably because of the expense involved. 
Had it not been for a special private gift from a friend in 
Waterto'W 0 j .N. Y., this could not have been doiie. We deeply 
appreciate the gift. 




Syllahv.s—Onm again we , have recommended a major 
change in the syllabos for agricultural eeono?nics for the 
Bachelor of Science degree ia Agricaltare. Only a third of 
the syllabus could be changed last time (1942). In order to 
systematiae. the syllabus, the word “ marketing ” was deleted 
from the introductory paragraph and this eliminated from the 
syllabus what little there was on tnarketing. We have now 
introduced an entirely new paragraph on agricultural 
marketing. 

For some strange reason onl}' those students who were 
specializing in Agronomy were getting Farm Management, 
and those who were specializing in A'aimal Husbandry and 
Dairying and in Pomology did not have either Farm Manage- 
ment or Farm Accounts. This serious defect is uow remedied. 
In order to avoid certain difficulties, the syllabi on Farm 
Management and Farm Accounts have been incorporated into 
the Agricultural Economics syllabus. Three more periods a 
week will be given to Agricultural Economics to complete this 
lengthy syllabus : but this will enable ALL students gettiug 
a B. Sc. degree in agriculture to have Farm Management and 
Farm Accounts. Ifews has just come that this recommenda- 
tion has been ^accepted by the Allahabad University and that 
this will come into force from July 1948. 

Short Course — At the request of students specializing 
in Animal Husbandry and Dairying and in Pomology a short 
course in Farm Management was given for the first time by 
the department during the Dasehra holidays. About twenty- 
five students took this course, : ' ^ 
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Research’-'Wxih. Mr. Saxena’s help the departmeat was 
able to undertake a few of the projects mentioned in. the last 
year’s report. We have prepared charts showing the labour 
requirement by lO-day periods for certain important crops 
grown on the Institute farm. This has already been sent to 
the Allahabad Farmen There is a wealth of material in the 
farm office which will be of great use to us ; we hope to make 
good use of it now that we have secured a calculating machine 
and an office ! 


EEPOET PF THE AGRONOMY DEPARTMENT, 1946-47. 

KRYestai, Ph. D. 

Staff s 

Mr. B.i M. Pugh took a year of sabbatical leave and 
E. F. Vestal officiated as head of the department in his 
absence, taking over Mr. Pugh’s teaching and the direction 
of research. Mr* G. D. Singh continued in the department 
as part time teacher and part time assistant to the ^ Farm 
Manager, Mr. N. E. Day Joined the staff at the beginning 
of the year and has carried a good share of the teaching load. 
Mr. M. Siddiqui has been in eharge of the farm vegetable 
Section. 

Researdi and Esperimentation : (G< D. Singh.) 

The Agronomy Department continued the programme of 
reseaoh and experimentation reported in the 1945-46 Annual 
Report, the main objectives of the past year being the selec- 
tion or developing of varieties of the crops most suitable for 
this locality^ 

Sugarcane February 1946, two varieties of cane, 
Goi 453 and Go. S9S, were selected from the Coimbatore 
varieties previously carried in the test experiments (See 
Allahabad Farmer, Vol. XX, July, 1946). These were selected 
in order of merit and grown in a randomized block experiment 
which was varietal as well as agronomic. 

The layout consisted of four blocks, each containing six 
plots which were arranged in sets of threes. The plot 
size was 15^X116' or 18' X 116*5 fhe variation being due to 
a difference in row number, the middle plot of each set of 
three containing one less row than the two marginal plots. 
At hatvest time each experimental plot size was limited to 
the minimum area of 16*xn6'. 
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. 


The eaaes ase4 for setts were divided iato three portions^ 
top^ middle and hottom, SettS' from these portioas were 
used for planting so that the ' plots for each variety were 
planted with setts taken from top, middle and hottom, hence 
the amiigement iato sets of threes referred to above. The 
data for yield of cane, juice and gar are given in the following 
tables. 

T$M peli (in rnmndii) < p / ike miidle and UtUm utU #/ iwo mrkim Bugar^ 
€me grmm M AUaMUd^ India, 


Oo 453 
Bottom 
82‘6 


Middla 

77-4 


Co 393 

'op Middle Bottom 
H 77-2 59*2 

Signifioaiit differenee : 18*7 


3Mal gkM (in mamds) qfjme qf tie t&p^ middle and htUm setiB $f tm mfktm 
, of mg mam grown at AUahalad* 


COf 453 
Bottom 
S9*S 


Middle 

8S*5 


Go. 393 
Middle 
3S‘8 


Bottom 

30*6 


. S%.aific-aEt ■ diffarence ' 




.KV* 

f 


Total ykU (in mmnis) of gw of the top^ mMle md bottom sotU of tivo vamiks 
of sugarcane grown at Allahabad. 

Go. 45S Oo, 393 

Top Bottom Middle Top Middle Bottom 
8-(i2 7-9 6-7 8-5 8 02 7'9 


It can be readily seen tHat there was no Ksignifioant 
difference between the top, middle or bottom portion when 
used as setts and grown in a randomized layout on the 
Institute farm. These data together with observations on 
the farm indicate that Co. 393 is somewhat superior to Co. 453 
in a yield of gur and also requires less power for crushing. 

Paddy A randomized block experiment was laid out 
in which seven varieties of rice were tested, namely, Basmati, 
Jarwan, Lijura, Type 1, S'o. 17, Bansi and Jhalore. Of these 
No. 17, Jhalore, Jarwan and Lijura were selected for 194g.47 
experiment, Bansi and Basmati were dropped out because of 
their poor performance ; Type 1 and Eamkajra were also, not 
included in the experiment because of earliness and poor 
perforinance. Eamkajra and Type 1 were grown separately 
in duplicate plots in the hope of putting these two varieties 
again in a randomized block experiment with some other 


Significant difference 
that there was 
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cliffer^ace 


JatwaE 


Jlialore 

67’5 


?i ffj rmtitmked ianmd 


ovafk'tks of fko grcum 
at AUiiMhaiL 


difference 


Seed Treatment s 

Juar seed treatment for fodder :-A J war see 
trial ws put in a randomized block layout. ih( 

4re Spcrgon^and 

^ots^e wasU'XdoC The following result wa3 

the yield of fodder, 

Tielioffoddw in mamcls. 

Spergon 

Statiatioally there is no significant difference i» the treat, 
ments. 

' ' Y f - i • A 11 other seed treatment, trial oi 

Wheat ei^ht replicated randomized hloeks layoui 

wheat was put in an „ treatments wen 

in which hP. d plot size wa* 

®P®l^r’ 5f^^iSStQat6 plot size after removing border rows 

YAaiiUs were obtained : 


Sig. difference 
' 5-19 


Arasoa 
, 45-9 





YkU in mrs of grain of L P. 4 loheat treatei mih efimieal seed tmtmems am 

sown' in a randomised lagotd at JlMahad. 

Control Barbae-G Spergoa • Arasoa Sig. aiftbreaca : 

14-0 , 12'5 S'lo 

Tieli Tin mrs J ofhhm of 1. F. 4 wheat treated with ehemieal seed treatment 
and sown in a randomised tagout at Allahabad, 

Smt^on Arason Barbac-0 Control Sig. differenea : 

4(,?5 Pi9'o _ ^4*5 8'42 

The statistical analysis showed that there was no signifi- 
cant difference in the yield of grain and hhnsa due to the 
treatments. 

fodder '.—In 1946-4:7 a maize 
in^ a randomized Hock layout. 
, Barhac 

; plots. Equal amounts 

^ with each of these chemicals and planted in a, six 
The plot size was Ifi'XfiO'j and the ultimate 
border rows from each plot and two 
The total maize cobs yield 


Maize seed treatment for 
seed treatment trial was put 
The treatments were Arasoi 
were compared w 
were treatt.^ - 
replicated layout, 
plot size, after remoYing 
feet from each end, was 10'X56', 
of each treatments in seers were as follows • 

Yield in. eeers of ears of maize treated with three ehemieal seed treatment eomjoounds 
' and planted in a randomized layout at Allahabad. 

Spergoa Cheek Sig. difference : 

1 ii4-0 119 0 : 

ireaiei with three ehemieal seed treatment eomponnis 
i random&d layout at Allahaiad , 

Sporgon Cheek Sig. difference • 

-216'5 : \ ■204*a‘;:' ■ . V 42’3.^ 


BarbaC'C 

136-5 



{Id {in seers of tubers) of early potatoes treated with 
Spergon and planted in alternate rows at Allahabad. 


Uatwated 


Treated 


The treated potatoes gave a 7 per cent, increase in yieliil 
over the untreated ones. When the data is statically analyz- 
ed by student’s methodj the value of it for the early potatoes 
is found to be 2"91 and fe>r the late potatoes 2*98. These 
figures are significant ih favour of the treated seed. 



{m seers of tmhers) of the hill potatoes (late) 
bpergon and planted in alternate rows at Alla 


Treated 


Untreated 


treated potatoes yielded 10 per c 

untreated From observations and data sec 

of +L controls the root 

dltlrn,1n«;i , and stand were 

determined by seedling counts during the gr 

Juar experiments {Sorghum tulgare) t 

f^fy^trietal experiments 

in a randomized block layo 

». -suoa was dronned bona .'H'ftiA ■ .'if'.:. 


Size* affftr mmmue plot 

6'X86-. The S ^ L gSTS Z “ enr“’ • 7“ 

were as folipvg ^ ^ ot ml the varieties 

“”^“5’*'’“'' Mnl^vibite Dodanawtll, gig.ia, 

,jr~ — "" m 808 

tieo 

«t8«oo4. 
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government recommended varieties, ba?e shown that these 
may prove promising varieties for the Allahahad tu’ea, 

Juar spaeing trial .‘—This year again a juar spacing trial 
was pnt in a randomized block layout. The plot size was 
20'x72' and there were six ropiieatbns. Typo 9 was sown 
in three spacings, namely, 2', 2|-' and broad-castod. The yield 
of fodder of the three spacings, in seers, were as foiiows : — 

Broad-casted 3 feet 2-|- feet Sig. difference: ' 

80.1 68.2 57. 0 8-lS 

The statistical analysis showed that hroad-casted was 
definitely superior than the 2 feet and 2^ feet spacings when 
juar is grown for fodder. 

Juar fodder varietal trial In 1946-47 sis varieties of 
juar were planted in a randomized block layout. There were 
sis replications and the size of the plots was l‘2'x90'. After 
remofing the non-experimentai portions the individual plot 
size was 8'X88'. The total yield of fodder, inmaunds, of 
the six varieties were as*noted below: — ' 

Malwa white. Type 9. Do dana white. Do*dana yellow. 3054. 5 Tall, Sig.diff: 

28'7 27*0 26 9 26-6 26'2 23-0 3-1 

The statistical analysis showed that Malwa white, Type 9, 
Do-dana white, Do-dana yellow and 2054 are statistically 
better than 5 Tall in fodder yield. 


Wheat Varietal Trial t 

The 1946-47 wheat trials included the varieties, X-l, X-7. 
Xi'O, I. P. 52, I, P. Ill, and C. 13. These were selections 
from the ten varieties grown in 1945-46 (See Allahabad 
Parmer, Vol. XX — July, 1946). The other four varieties, X-2, 
X-6, X-10 and X-11 were dropped because of poor performance, 
Ihe plot size in the 1946-47 layout was 8^X66^ after removal 
of the no_n-experimental portion. The 1946-47 yield dat£ 
are given in the following tables : 

Weight of grain in seers of six varieties o/ tcheat grown in 
■ randomized layout at Allahahad. 

I- 1*. 62 X-S 1. P. Ill Significance ditference 
82-5 76.0 75-0 , : . 69 - 8 : fiC-n , 60-0 iO’54 . . 
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; ofhhisa in seers of six varieties of wheat 
tn a randomized layout at AllaiaCd 

^ p" 'I I I 

2 560-0 146-5 146-0 m 


Sig. difference; 
17-82 


AlIaLb,f Dapartmeat, Uaiversity of 

Aliahabad, who irradiated seeds of I. P. 52 with X-r^s. ^ 

.y;:::.;:;;;:: : The Faim (Sv E/M isba^ 

nomal for AllaSd.* Horever "The* yllf lowr than tho 
moro f^oorablo agrionl.ural.y (ban lalf year 

^tJed ml Z operations 

started according to the schedule. The rainfall thr™.!. 

^ n*, the rainjr season was about normal. Tlie Jaihana 
~ thrice durio, August, the highest 
157 it. There was ter^ ^ 

especially the fodders, yet the net . of fte ra nv 

season crops was much better than last year. ^ 

_ Although much lower than the normal, there was some 
rain oTory month from September to March Ahm.t « 

middle ef Dsoember , there were some fro"ts but fatj^ rn 

t nrocord fiegnency of last year. On the “2* 
there wore hailstorms three times. The sewa-e suDnlvfo! 
irrigation was not enough. As snob, the winter croM lid not 

fare as well as the rainy season ones; yet they weTa 

better on the whole than in 1945-46. While the germinl ‘L 

lif t ™ “-aa general com 

^aint in the germination of wheat. The months'ef 2il Zd 

throshing2rs2V'AlM •t*°**'^”t d” l“‘'™«iig and 
mer nloiTlf a \ Mpful to sum- 
(19Ji8) Zpl ’ awt year-, 
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A table giving the results of crops on the Institute Farm 

: -par 


^ Total Total Total 1 

! yield cost income 

acres ^ 


ieicit;, 


Early bajm fodclei' ; ' 
laar. aa.4.'arlar- 
Jiiar fodder, ete. 

Bajra 

Bajra fodder 
Quara 

Gmra fodder 
Maize 

Maize fodder 
SattH-hemp 
Saao-hemp straw, etc 
Oowpeas 
Oowpea fodder 
Napier grass 
(Juiaea grass 
Grasses ■ 

Wheat 

Wheat straw ... 
Barley aad gram 
Barley and gram straw 
Early potatoes 
Hill potatoes 
Yegetablea 
Berseem 
Bncerne 

Miscellaneous fodders (c) 
Miscellaneous crops {d) 
Sugarcane 
Eal« Fed Farm •*; ' 


+ 4,178 
+ 27 ? 
+ 2,414 
+ 5U 


(a) We had 67,162 green maize ears sold and i? mautds and 10 eeeri 
of grain resemd for seed. 

(Sj This quantity ■ excludes cabbages, cauliflowers, fcaolfehol, leltliCd, 
raddish and^ turnips which were sold by number, but their cost and 
income are included in the figures# 

(«) Miscellaneous dodders incltide oowpeas, sunflover, oats, raddish and 
taUstard loaders and, some maijse and juar. 

{d) toscelknesjM drops inolude sweet potatoes, grodDd ante lima beads 

ma soyaheane. . , 
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The results this year show a handsome surplus where there 
was none last year. All the fodder crops show good surplus 
except the yearly hajra account under which some other crops 
like sawan and maize were sown as a measure of co-operation 
with the Go%-ernraent Grow- More-Food Scheme. Special 
arrangement for tnbewell irrigation was made for it but all at 
a loss to us. Also the better results on fodders are due to the 
fact that the year under report had the full effect of increased 
prices. 

^ Another crop to attract attention is potatoes. The 
increased profit is primarily due to the good seed. In the 
last report it was mentioned how the Government control of 
seed potatoes brought a situation which resulted in failure of 
our potato crop. 

This year for the first time in the history of the Institute 
about fifty acres of wheat was harvested and threshed bv a 
combined haiwester-thresber maobine. The data regarding 
this work will be given later after more trials. However 
the lower out-turn of straw is quite apparent. ’ 

The Lucerne account in the above is for the period from 
October, 1945 to September, 1946. 

The sugarcane crop failed completely. 

The position regarding labour was as below : — 


Direci; employment 
Indirect employment 


Total man-days. Total wages cost. 
. 41 . 474 | 37,000 

- 3,143 8,382 

44,617 40,382 



The second line man-days figure is an estimate of man-days 
on some operations done by piece-work as well as the 
workshop labour used on the combine. Some work was done 
by outside grass-outs,- the man-days of which have not been 
estimated. Even then the man-days total this year falls 
mnoh short ot the 1946-46 total. This shows growing scarcity 
of farm labour. However, the rate of wages has risen to 
approximately 150 per cent, of the wages cost in 1945*46. 
The cost of materials, feeds, etc,, has risen too considerably* 
Ihis is also quite apparent from the total cost figure in the' 

ahove table as compared with that # 10454 ^ 
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The oropping scheme followed on the farm is also gwea 
below':—' . . 

The whole farm area, for the purpose of this scheme has- 
been divided into four sections. Each section covers several 
helds which are of similar physical nature hut mav not he 
adjoining each other, ^ r 


SecHon A— Uairrigatedl good land ' 

Sofatwns 3 course— -2 years. 


:Seaso2i‘ 


’ 'vf-;;?; -B ,-:V' Eabi- -B - 


: V, ^Ib b 

157 acres 


II 

16 acres. 


Ill 

16 acres. 


OleaB weeds Heugh and Plough. 

maaam ■ ./■ ‘■,- 

Unaer water Juar foodar,. ■ Oowpea Mder, 
W iieat , » Berm or Gram Wheat* 


, K0TO*-fhi aboTO' rotatioa will ■ohaage if and when tube well is afailaW© 
. to iirigat© .this .area, ■ 


Section B— Unirrigatdd poor land : 

Rotation : 4 cofirse-r-S years* 


Season 38 acres. 35 ^L. 35 SJes. 10 llm. 

Summer ... Plough ... Plough ... Plough ... May be 

Kharif ... Seed Juar f 10 ac. green Fodder Ju'^r fcfj**^* 

„■ b;._ w-ith Ar.f manure. 

' ■ ■ ¥^*1 ! 

.;g'BB^h;:siBSainaiB;:: iS ; 'bb B; b'b'b 


'b-bIPb-^; 

35 acres. 


IV 

10 acres. 


1945-46 


1946- 47 

1947- 48 


lijRaillll 




iiiiff 


f" 25 ao. seed Berra and Barley or 
feanai Gram. Wheat. 
i^lOac wheat --'•b- b- ... 

ni. I . , IV... " 

II ' -IV v'. 


, - . - seetioh' are seed Juar and seed Smai 




«^a:5:£s;avi«»*::3:a 

psiMaas®^^^ 

felSiils^ 

iliiiilliiiSiit 

||;|||||||||g^ 

aj|a^a®HS::5::aS 


laSafsl 
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Sectioa C—Sewage irrigafedl area : 

Rotation cours6'.~'4 jearsi 


S'easoti 


Summer 


Kharif 


'Ib this rotation primary consideration is tlie pre 
TO wbicli w@ can, liardiy control more than ■ 20' 
•BoaeoEc 


iJie abOTe rotation might need a little adinstment If either tlm 

suliaga suwly increases or the eonteiplated tube S Se 
provided. Ihe main effect of this provision will be toward 
enhanced production of the crops mentioned above, many of which 

until then will go with insufficient or without irrigatbn?^ ^ 

Section I)>->Inda]par Tubewell irrigated area : 

Rotation : — 6 course — 4 years. 

Year Season.. I II III iv y VI 

10 ac. 20 ae. 20 ac. 20 ae. 20 ae, 20 at 

r Summer Napier Plough Kough Plough & Plough Lucerne 6 ad 

manure. Dane 1 ac. 

pic#® 

f Oowpeas Fallow 6 ac. „ ' 
Oane and ireg* 

h:: 

XiUeeme 5 ac. 
Mii=ci. 5 ac 
Oano and Tce «’ ■ 

Ijncerne 5 ac, 
MiscL .5 •ac. 


Kharif 


Berseem Fallow ■ Winter Wheat 

Jmr or 

^ . Maisse'ili 

Oowpeas. 
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II. YI : Dae to, tise nature of tli© cropi waationed tliereia it 
could not fee fitted Into the rest of the rotation* Ateo the crops 
ocourring therein require siieh a biii!t«iip soil, the like of which 
is not yet aYallahle to the extent to permit their beiog rotated* 

llI.-^^^'Miscellaneoiii ” means miscellaaeoiis crops inQliicliiig: new and 
explorative crops such as sunflower, sweet potatoes, grouadnuts 

and the like, 

V.*-«Yegetables lO acres* Three acjes of this will be iinrler potatoes 
which with the area in Section 0 will he 15 acres. The rest of 
*1 acres will be 2 acres cabbage* one acre tomatoes^ and others, 
A more oarefal list has to be drawn up. The total vegetaMe area 
has been cut down to half. Those of the leas profitable or losing 
ones are still retained because (1) if the quantity is not enough 
to serve the market* it will serve the local group, (2) due to 
reduction in area and better arrangements, started lately* greater 
care and practical study of vegetables wi^l be possible which are 
expected to lead to improvements and siicc 0 '.«s where there wem 
failure before. 


EEPOET OP THE DEPABTMENT OP HOETIOULTHBE. 

194647. 

Bt W. B. Hayes, M.Sc., Theodobe Dean, B.Sc, (AaB.) 

AND Mohammad Shartp, B. Sc. (Agh.) 

The mango crop of 1947 was a complete failure, not only 
at the Institute hut throughout the district and in most 
parts of the United Proyinoea. This may be due in part to 
the weather in the flowering period. It remained oool 
nnusually late, and then very quickly became hot. This also 
shortened the flowering period of the citrus fruits, resultine 
in a poor set of finit. ® 

Climatic factors may also have somethiug to do with the 
failure to get a satisfactory crop of figs in the spring of 1947 
using the methods which had given promise in the previous 
year. Suitable fruits of the wild fig, which furnish both 
pollen and the insect which brings about pollination, seemed 
not to be available when they were needed. 

Several new varieties have been introduced into the variety 
orchard, including a sweet lemon kindly sent by the Secretary 
of the Board of Agriculture of Nepal, a graduate of the 
institute. This is distinct from the sweet lime which is 
commonly grown, and will be watched with interest. Seed* 
lings raised from citrijs fruits brought from Sikkim in 1945 
have also been planted in the orchard. Two varieties of 
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loqiiat, Safeda and Golden Yellow;, liave been added. Some 
other interesting plants are in the nursery, but at the time of 
writing the nursery is under water in the worst flood of the 
Jumna in 32 years, and the plants may all be lost. 

The serious problem of plant diseases still faces the fruit 
grower of the United Provinces. At the beginning of the 
papaya season a plot of three acres was probably the best the 
Institute had ever had, and was auctioned to a dealer for 
Es. 11,850. Before the season was finished a number of trees 
had died, and because of this and of marketing difficulties 
during nots, the price was reduced by Es. 1,( 00. By the end 
of the summer only about SuO trees were left which gave 
promise of living through another season, and of these about 
one-third were male (functionally staminate). Previously onlv 
about 16% were male. The greater resistance of the male 
plants may be because of greater vegetative vigour than the 
females which bear heavy crops. In this orchard new seed- 
liugs been planted in some spots which have been 

treated with soil fumigants, under the direction of Dr. Testal 
and in some untreated spots. In a new orchard the experi- 
mental use of large amounts of manure as a means of reduoins 
the numbers of pathogenic fungi in the soil has been tried. 

The wilt di^ase of the guava, which has been attributed 

not been entirely eliminated 

although the loss in the Institute was less than in the nre 
vious year. In some orchards in the area, however, the loss 
was the most severe of any year. Eecent work at the Uuivep- 
sity of Lucknow indicates that the same or a very similar 

Wither-tip of citrus trees was again rather severe aftpr 
a year in which there was little of it, and may be‘nar iv 
responsible for the poor set of fruit. j oe partly 

Giant mealy bugs were again a serious pest of a number of 
trees m the spring of 1947. Tobacco decoction, if strong? Wled 
the bugs It stwok, bilt frequent spraying is necessary as more 
bugs keep crawling up the trees. -' Hand picking fs ted?ou? 
and effective only on low trees. Banding the trees with 
namhar, as recommended by Eahnian and Latif I'Bul Fnf 
Be, 38 : 197-209, 1944) prored ea effeo.ivt 
killed patches of bark on some trees; It eontains * lb com' 
meroial concentrated sulphuric aoid^ l lb, of castor 




' tiftB aibahabaI) f asiI.be, 

and stirred vigorously and kept for 14 days and added to a 
mixture of 2 lbs. of axle grease and 2-J lbs. of rosin. 

Farther tests of the treatment of babul (Acacpi arahiea) 
seed with concentrated sulphuric acid gave the following 
results ; ' 

Time :Gf PerceBlag e of 

garminatiODi ger mi nation 

days.^.v'/ 


Period of soaking 
40:; .minntag ■ 

Not treated feoBtrol)' ' ' 

The Department has secured a permit for the manufactnre 
of frnit products, hut the shortage of sugar has limited 
operations so that the demand could not be met. 

EEPOET OF THE DEPARTMENT OP ANIMAL HTJS» 
BANDRY AND DAIRYING, 19464947, 

James N. Warn eh, M. Sc. 

PersonneL 

Professor of Animal Husbandry and 


Dr. T. W. Millen 


Dairying ; Department Head (on 
leave.) 

Associate Professor of Dairying ; 
Officiating Department Head from 
16th February. * 

Associate Professor of Animal 
Husbandry* 

Lwturer in Dairying; Acting 
Dairy Manager ; Acting Depart- 
ment Head from January to 15th 
February, 

Lecturer in Animal Husbandry, 
General Supervisor in Animal 
Husbandry ; Acting Department 
Head from April to December. 

Lecturer in Animal Husbandry. 


Mr. J. N. Warner 


Dr. A, W. McOIurkin 


Mr. 1. N. Mathur 
Mr. S. S. Bhatia 


wkejfe hp is 
dology at the 
’rom America 
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oa pth J^uary ; oa 15 February he became ofaeiating De- 
partioent Head. Mr. S. S. Bhatia left the department at the ead 
0 . Decem^r to become Dairy Development (Jffioer in the 
AaimM Husbandry Department of the United Provinces 
Govemnaent ; Mr. P. ST. Bhargava left in December to become 
Assi^ant Dairy Development Officer in Delhi Province ; 

‘ ^ September to become Manager 

of the Bengal and Bihar Farm, Hazaribagh ; Mr. P. Bo? 
started his work m October, but tesigned in February to farm 
Hazaribagh. Mr. B. P. Arora was appointed 

department ; he was assigned 
some teaching from January, 1947* ° 

M,. India at the same time 

returned. He holds the Doctor of Veterinary 

ftff Clollege. Following his 


Mo&tli 


Milk Butter Baki 


Ice 

Oream 


April 

May 

inm 

July 

August 

September 

Oeteber 

November 

Bemmh&r 

January * 

February 

Mareh , * 

fotals 

,Fr6vioiia 

totals- ' 


2/5ft(?.0 1098-2 286-8 .. 67-2 .. 1357-8 

27390-0 640-6 2d6«8 36-12 1377 4 

29817-0 920-0 372-8 . 64-8 ‘io ^12^1 

32046-8, 907-2 493-8 64-12 lootl 

81316-8 1263.14 746 8 .. ifi loa^n 

34090-8 1450-2 637-0 .. 6ul ; jjgj 

82398-0 1698-8 988-8 .. 9iJ 4.2 *339 8 

32191-8 1864-1 431.8 gllt lf-O SI' 

3208a*9 698-8 233-8 .. 131-0 28 0 2t-0 

34508-0 1684-1 361-0 l44ii3 22.12 16-12 

^2988-0 1895.14 802-0 .. 84-10 .. S; 

3 8 7374-! 16195-6 5832-0 .. 943-8 106:14 80820 

317770-0 23357-4 19H-0 10 0 SSS-wksS-M 14442 0 
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The sale of milk has been steadily increasing daring the 
past years. An increase of 69,604 poands was sold this year 
over last. Daily milk sales ’ were highest in the month of 
March and lowest in June, as was the case last year. The 
present factors limiting further increased sale are the unsatis- 
factory distribution of onr supply of milk at different times 
in relation to our demand, and the limited load which each 
of our delivery cycles can carry every trip. 

On September 16, 1946, a Milk Bar was opened in the, 
Civil Lines. The main reason for undertaking this extension 
was to see that our milk and milk products are distributed to 
our customers under our direct supervision, thereby eliminat- 
ing many kinds of fraud. The Milk Bar is open both morning 
and evening ; various products, such as hulk milk, pasteurized 
bottled milk, fresh batter, cured cheese, cold dahi, and delicious 
ice cream, are supplied for sale there. The amounts of milk 
and milk products which were handled at the Milk Bar are 
shown in Table II. 

Y^ ■ ' ' Y \ ' TabLu^II. 'y"Y^ 


Sale of milk and milk products at the milk harfrom 

1946 Jo 

(Figuros in pounds and ounces ) 


, Milk 

Bottle 

:Y:milfe'YY. 

■ ;"Buterv 

•YY.- 

Chocolafie 

yy'^ 

, Dalii 

Cream 

IC9 

cream 

Cheddar 

'cheese 

39793-0 


vS77h-oY' 

1486.0 

S858-0 

'94*6 

■ 2480««0 

S59-0 


The, total Milk Bar sales for the year amounted to 
]gs. 16)694-7^0. Our results with this project indicate that 
there , are good prospects in maintaining such, milk bars in 
j^ll 3 ^abad.i We hope tb make the MilkYBar a full-time distri* 

; Ybutiiig centfo for milk and milk products in the course of time. 

' The sale of cjcehia and^ dahi were high in comparison to 
• previmm yearsY This ' is maihly due to the increased demand 
: ftt oiir,Milk Bar. ; Dahi prepared under' eont^^^ scientific 
^ conditions and, pfopej supervision is highly reoomitiended by 
,■ fliedW',]^bpIei; ^ ■ ‘ ■■■•'.'Y' 'Y,,;' ', ^.Y ‘ Y.’ ■ ■■■. Y''Y-,'"Y' . 
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The total amount of milk separated amounted to 97,939 lbs 
» ozs. ^urmg the year the creamery utilised L445 lbs. cream 
separated from milk produced from our own herd. To meet 
the demand for butter we had to purchase 21,988 lbs. of cream 
Paring the year the creamery produced 
98,029 lbs 8 ozs. of skim milk which was utilized economically 

etc. As there is constant 
variation lu the procurement of cream, ways and means are 
being sought to regularize the cream supply ‘ from a definite 
source at a suitable rate. 


Our local sale of butter is gradually cominff ud * bv the 
next financial year we are confident that we will be^ able to 

1 ““- Wo o=:port of Lter 

tioo, orthe I"kel ““'•i- 


♦!,« amount of ice cream sold during the year was less 

than m previous years. The diflieulty in nroeiirin J 
and other raw products made it necessary for us to restdet the 

,::nSuotsTtL^^^ We hope^^t’^L": 

hoosehold cuotomer a, „uoh of our oroam 

The quantity of cheddar cheese sold during the rear was 
about j less than the amount sold during the year ^945-46 
The demand for fluid milk was so great that weS to curtii 



MILK STOCK 

Bhown'* i^Mla "fit”** “oroaBod from 184 to 196, as 

wero f SiS'ii a?d”Lt7“Utr T&tS 

ffimimrt8d°as'''mmpar8d to'tle ®t f ““'““Ib sold 

sire Buleotiou is I“"tiSd HSrS S ‘stk 

Instltute'ial.'' 

Taluation was realized on the 30 head spid, e myentory 





m 


f HI' AWBi 



1', Eed 

2' '' ■ i; ^ ©rse;f “Siudlii ■ ' 

: 3 ■ 

: ;4 - I Jersey* Sindhi ; .. 
J0irsay\.^ 

v 't '; ^ 

' 7 " 'I Browii' Swiss-SiBdli'i 
S i Brows Swiss-Siadlii 
9 I MiseellaBeons-SiBdlii 
Id I Miscelianeoiis-Siadhi 

11 |iisceIla»eoii8 .. 

12 Mur rat (buffalo) 


Totals 


PreTicuLs year totals 


lable IV shows, among other things, the ayerage prodiao* 

tion of those lactations completed during the jear tinder 
report. Of the 130 lactations involved, 52 were those of 
heifers. Last year, heifers completed 40 out of 104 lactations. 
Ihe production of heifers is not taken into account in calcula- 
ting the over-all daily average, for a heifer has no dry period 
peceding^ her first lactation. This production is included, 
however, in calculating the daily milking averages. 

e c J^n*Ao ^ production of the herd during the year was 
5,54,903-5 lbs. or an average of 1520.3 lbs. a day. As reported 
last year, we oonsider a production of 1,600 Ihs. a day is ade- 
quate for our experimental and educational purposes, although 
our commercial market would utilize more. Of this milk 

creamery ; the remaining 
61,836,7 lbs. were fed to calves as wbole milk or separated, 

the skim being fod to calves and the cream being sold to the 
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Table IV 

Lactations completed during the year 1946-47 


5 Jersey .«* 

6 , 1 /8 Holsfein-Siiidlii . , 

7 1/8 Browa Swiss-Sindlai 


9 ' 1/4 Miscellaueoiis-Siiidhi 


1 1 MiscellaBecms 

12 Marrah (buffalo) 


^ Una previous year shows 

mcreasea m the age of calviEg for the Red Sindhi and Murrah 

acd^deoreasPs for the 1/4 J^rsey-Sindhi and 1 /h Brosrn Swiss- 

S’or the ipost 
moreased 

duting the year Kinder report compared to the previous year. 


lactation heifers 



of 48 heifers imnsferrei to mdik 
1946-47* 


Average Average 
age iia \ weight 
years in lbs. 


Httmber 


animals 


1 ■I Sed Sindhi 


2 1/8 Jersey-SindM; 


^ 1/8 Brown Swiss-SindW 


^ I l/i Ditto 
1/2 Ditto 
il Murrah (bu:^alo) 


Female Yeing StecL ' 

3a female young stock in the dairy herd is shown breed- 
in Table VI. Of the 14S zebu and crossbred heifers, 
jntain 3/4 or more Bed Sindhi ancestry. Only a small 
sr will be graded up to the Jersey ; the remainder, as in 
ist, are to be graded up to the Bed Sindhi, 
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lifers shipped in February of last 
D, C., U. 8. A. in September, 1946. 
pith two young Red Sindhi bulls, 
zebus to be used for developing a 
liry cattle for the southern United 


'able VJ. 
young stock, 


Previous year totals 
























EDG year, rians are oeing piepared tor a new oalf 
order to reduce death losses among both male and 
young stock. The shed will contain individual pens 


another. 


Breed 


1 Red Siadhi 

2 1/8 Jersey-Siudhi 

3 1/4 Ditto 

4 1/2 Ditto ... 

5 9/16 Ditto ... 

6 5/S Ditto 

7 3/4 Ditto 

8 Jersey 

9 1/8 Holsteia-Sindhi ... 

10 1/8 Brown Swiss.Sindlii 

11 1/4 Ditto 

12 1/32 MiBcellaneone-Sindhi 

13 1/16 Ditto 

14 1/8 Ditto 

15 1/4 Ditto 

16 Misoellaneons ... 

1? Murrah (buffalo) .*! 


Totals 


Previous year tofsls 


•C 


S : i 

nS f i 




^ ® 

g'S 

s 

pq 

s 

! " " 
19 

15 

14 

S 

4 

1 

2 

miBiw ' 

*«« ■■ 

1 

2 

B 

1 

6 

2 

' •'«* .. 


•• 

S 

2 

1 

1 

3 

2 

il 

5 


««• 

2 


4 

2 , 

U 


78 

46 
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Two young Bed SindW bulls from our herd, a part of 
rtipment of four head, two heifers and two bulls, arrived ii 
Washington, D.O , U.8.A., in September. These bulls are tc 
be useA m crossbreeding experiments for developing dsirt 
stoolE for the southern states of United States. ^ ^ 

Artificial Insemioation. 

One hundred and twenty-four artidoial services were 
performed by our dairy bulls during the year. The numbei 
of natural services was 351, Table Till. Of the services 
given outside cows this year 58 3 per cent, were artifieiai 
oompared »ith 83-6 pet cent, laal year. Oa, facto wUob 
consider important to the wide use of artificial insemination 
IS the education of the public to the use of this method. Man? 
people object to it on purely sentimental grounds which 
ecliieatioa alone will overeome. ^Serving outside mws by thii 
method allows us to do so without exposing our balls to 
mteotions which may result from natural services. 

^ m short courses in the practice of artificial insemination 
in farm animals were given this year. Of the o4ves born 
during the year under report, 51 were by artificial insemiaa- 


Table VIII. 

inseminatian statistics for 1946 - 47 , 


Institute zebus 

and 

crossbred eows 


Ini8titut0 

buffiiloes 


Outside 
00 ws 


Biwet sarficai 
4flifleial80r?i€0s 


Totals 


Alrlifioial BBfvimn m % 
of total . , 
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The nximber of sheep in oiir fioek, Table IX, remained 
substantially unchanged during this year. Six head were 
sold for breeding purposes. Difficulties continue to exist in 
obtaining a market for our wool. While we produce an im- 
proved type of wool, a wool which is medium-fine, we have a 
relative small quantity of it for sale at any particular time. 
For this reason wool mills are not anxious to purchase it ; they 
are unable to handle such small quantities. 

tabm/ix.^; 

Sheep statistics for WiB'il. 


: :'Nunffier^ ‘OS 

Sex Isfc te 


Number on 

Sold Died Butchered aist March, 

194t 


I'emale 


Totals 


Preidotts year 
total 


Goats. 

...jDonsiderable difficulty continues to exist in rearing Jamua 
Pari kids. Death losses in kids this” year were somewhat 
heavier than previously. Consequently, the number of Jamna 
Pari goats, Table X, did not increase as we hoped it might, 
fke'nnrabcr of Bar-Bari goats, Table XI, increased somewhat 
over the previous year, although death losses here also were 
h%her tha» desirable. to internal parasites arO 

high among goatsj especfariy lhe " 
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goats statistics for 1946-47. 


Bar-Bari goats statistics for 1946‘47, 

April, ^’“J'ehased Borp Sold Butchered Died 
1946 I 


Numhes 

oaSisi! 

Marchi 

1947 


Female 


Totals 


The number of .bead of poultry diminished slightly more 


““ during the year, that is from 679 head to 411 

J-able XIL More than one-half of the reduotiou in the floefe 
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Large numbers of birds and’ eggs continue to be sold foi 
breeding and setting purposes respaotively ; some birds and 
eggs were sold for eating purposes ; a good number of eggs 

■were seL; : ■ ' ' 0 / 

Of the birds sold for breeding purposes, 55 were whit« 
Leghorns, 57 were ducks and 16 were turkeys. Others sold 
for breeding brought the total- to 144, The flock iajed 8,56i 
®ggs of which 1,393 were sold for hatching ; the largest 
number were those of Jhe. white Leghorns, followed by ducks 
and Rhode Island Reds, in that order. Death losses among 
adult birds were 75. 


The number of pigs are shown in Table XIIL There was 
substantially no change in the number of pigs on hand from 
the beginning to the end of the year. The proportion of 
young pigs, however, was noticeably greater at the end iof 
the year than earlier. The snpply of fresh pork to the 
R. I. A. a a continued through done and involved lOi pi»a 
yielding a total of 14,692 lbs. of meat. The average dressed 
weight of these pigs, therefore, was 145‘4 ibs. While only 
about one-third as many pigs were butchered for this purpose 
as dunug the previous year, nearly three times as many 39 

compared to M, were butchered for local sale. There weru 
36 boars sold to the for their Stud Boar 

Scheme.;.;; - / : : : ^ ■ ; ' ■ ;;;; 
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Beeaase of tlie disturbed coaditiou of Allahabad during 
portions of the year we were unable to obtain the blood needed 
to enable us to make the required amount of blood meab 

Keverthles8wemadel',894 lbs. of dried blood daring thr 
year. We fed the quantities indicated below. Much more 
would have been made and fed had the supply of blood per- 


Poultry 

Swine 

Calves 


Total 


... 2,688 lbs. 

:::^,S54:ibs.’ 
.. S,1861bs. 


10,228 lbs. 


consumption of blood meal by the pigs was lower thie 
year than last not only for the reason given above, but also 
because we raised fewer pigs to maturity. Blood meal is an 
economical feed and enables the efficient nse of what is 
otherwise a waste product of the slaughter house. We 
continue so far as possible to raise our calves with, a ration 
containing blood meal, in place of using milk, after the calf 
rs 4 to 6 weeks old. This method of raising calves saves nn 
to 1,000 to 1,200 lb. of .kirn milk for saokbolf rabid! 


REPOET OP THE HOME ECONOMICS DEPARTMENT 

The Home Economics Department had a formal opening 
oa July 8th, 1946 at 9-00 a. m. The PrineipaVDr. J L 
Gdheen, opened the meeting. Mrs. J. L. Goheen, Head of 
the Department of Home Economics, gave an address on the 
ideals and aims of the Home Boonomios course. Mrs. Vestal 


gave a history of the Home Economies Department. Since 
the staff and the stndents of this department are greatly 
benefirted by this formal opening, it is wtll to keep this up. 

1 We are fortunate to hat -an efficient Head in Mrs- Goheen, 

brought the idea of formal opening but also 
f helped the gill students greatly by ar snging an orientation 

OQurae. This course included subjects such as Bow to be 
Charming, How to be Courteous, a lesson on Etiq[uette, a lesson 
on Boy-Girl relationships, and a lesson on landscape 

<;;• .:v^: 

The memljera of'the staff of the:.^ 

V:;;: M 

' j ' Dr. Hayes, teaching Physiology and Hygiene ; 

^ :'"H-“Mr8. Wptal, :'teachihg Househ 

; Vaugh, teaching; Handicrafts^ ; . ’ 

: ^ Tex tiles, :vHpnie'::^ r 

Azariah, teaching food Preparatibh, Ghit^^^^^^ 
Sociology,' and Sewihg;| 

;:;;;[:;;;:Miss;1Paranjothi had;’tp;;;leaye 4 ':iffl»-^^^^^ ,were 

glad:/tb : -'har^:; '-Sirs,'.; G:idehh5? Ip^^ 

Miss Brooks has Just left for TJ. S. A. , jBter Berviees to 
tke department will he long remembered. Her experience 
as a" Some Demonstration agent in S. S. A. helped her in all 
fields of ‘work in this department. ' She was the hostel warden, ; 
dietioian, and an eflicient teacher. The way she fixed the 
atfraotiye inyalid trays made the sick students try their best 
to becptiae Tyell and encburaged them to Be Bhppy at all titnes 






' We had eight students in tli 

m the second year. Of the ten 
intermediate Examination one 
this set were fortunate to go for their advane 
u. 8. A. Of the rest, who passed their 
have good jobs in schools. Some of them have 
f of their calling that we are always gettin, 

from schools to furnish more such teachers, 
present girls also will be just as efficient as 

part 

On Founder’s Day the 
The one that attracted the v 
A balanced meal and a diet 
arranged invited numerous < 

.Thh'-Fafm^ 

v|Brmer34.;:4^ir^ 

their attitudes, towards the 
show run by Mrs. Mosher 
By this device, hints on o 
A drama which was repeatei 
the day’s activities in a villa 
A model house was f ally furi 
Mrs, 8, Oould, who was teaol 
to put up even a Better show 


yoar and ten students 

its who appeared &r the 

! . Three students jfirom 
e studies to 

examinations, sonae 

proved to ha 
g requests 
We hope our 
si8ters,v: 


■ our girls took 
nd the Farmer’s 
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gatlierings, Id, Divali, 
the, Stndent Christian 
ts and functions of other 
aotivities in 


Dramatics, Social Service, Social 
Holi, and Christmas osl^bratio^ss. 

Movement, the Student Uuioii Maetii: 

Associations are some, cl’ the extra-curnei 
■whiohtonr girls :tahe part';: • 

It was a great honor and pleasure to ha- 
during the first week of March, ld47. She 
day in helping us to form a new syllabus for 
which will not conflict with what the Alla 
is giving at present. The department is i 
possibilities of opening a third year in Home I 
ed there are suitable buildings and personnel 

Towards April plans were made to in 
bright from U. S. A.. Miss Dongre from Eo 
Simeon from Allahabad to join the departme: 
said about them in the nest report. 

it is gratifying to note that the people of this land have 
begun to see the value of this type of education and training, 
as indicated in the increase of applications for admission every 
year. During the year under review sis students receiy|d 
financial aid. This was possible because of friends 
-wishers ;itt; .the^-HnitedllStates.::; v'W'e:vure;;:greatly\:thtt|k 
them. With change in the political statuf pi 
trust the people of this land also will join hanisih this w^ 

^ oaus©.^l::-l;l-^:::\ 1:1; , ■ ■ v-: - 


The Istension Department cams into being in March, 
1946, but doe to the deputation of the Head of the Department 
to other duties very little was done until October. 

The major activities of the Department during the winter 
of 1946-47 were 4© organization of the short oogrse tor 






^ I 
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studsEts from Lsonard Thoological ColIegOj oo-opepatioE in 
the Farmers’ Fair, and preliminary visits to villages aroand 
the Agrietiltural lastitate and to Maiupuri and Bilaspur. Au 
aaditional aetsvity was the organization of two oouferenoes 
of beadEfiastprs, managers, and teachers of agriculture in 
Christian, ^ rural schools in the TJ. P. and C. P. One of these 
was held in December, and the second was held at the time 
of the Farmers’ Fair late in February. 

- This year an effort was made to turn the Farmers’ Faip- 
toward the village, and to have only the kind of exhibits 
which would be helpful and instructive to village people. 
1 his meant eliminating posters in the English language and 
some other features of the Fair which had been developed 
particularly fop visitors from Allahabad city. Instead of 
these, those co-operating in the Farmers’ Fair developed a 
number of short dramas, posters in simple Hindi, a puppet 
show, and models such as a model village house. 

In the short course for students from Leonard Theological 
College three kinds of instructions were included ; 

(1) Elementary teaching in agriculture. 

(2) Instruction in methods of introducing improve- 

ments into the village. (In this section emphasis 
was put on appealing to religious motives and 
on planning conversations with village people 
in such a way as to secure an affirmative res- 
ponse.) 

(S) Discussion of the role of improved agriculture in 
Chris! ian discipleship. 

By June, the Extension Department had three staff mem- 
bers appointed. Mr, S, S. N. Lai had been given a temporary 
“appointment to begin extension work in the villages around 
the Agricultural lustitute. In this area we are experiment- 
ing with handbills in the dialect of the ares, hoping that 
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this may develop into a regular newspaper in the same 
language whiohl people speak in the villages. Mr. W. B. 
Chester, B. So. (Ag.), had been appointed to the staff of the 
Extension Department and had been assigned as Agricultural 
Advisor to the North India Synodical Board, wi*h headq[Uar- 
ters in Mainpurs, U. P. Mr A. N. Singh, B. So. (Ag.), had 
been appointed to the staff of the Extension Department and 
assigned as Agricultural Advisor to the Disoiples of Christ 
Mission with headquarters at Nawalpur, P. 0. Takhatpnr, 
via Bilaspnr, 0. P. 

In July, Rev. C. Murray Rogers joined the staff of the 
Extension Department with headquarters in Allahabad where 
he is also Acting Chaplain of the Agricultural Institute. In 
August, Miss N. R. Dongre joined the staff of the department 
in addition to her duties as warden of the Girls Eostel of 
the Agricultural Institute. Mr. Roger’s major responsibility 
within the department is development of the conferences and 
short courses conducted by the department. Miss Dongre is 
co-operating with the Home Economics Department in visits to 
nearby villages by students. In addition, she is getting 
acquainted with the village women of a few villages near the 
Institute, preparatory to making plans for extension work 
to help them, 
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■hD STORAas OF POTATOES IN 
SPECIAL EKPEEBNCE TO THE 
PREVALENT IN STORES, 

ID THE FIELDS.” 

(Ag.), Assoc., I, A. R. I. Department 
3P Agronomy, A. A. 1. 

r.— This article is the result of the work 
a Insect and Diseases of stored potatoes 
lut at Sabour, (Dist, Bhagalpur) from 


5 to aevise suitable control measures, that 
Ily and successfully adopted by the eultiva* 
i pests, and Diseases of potatoes in storage. 
;he scheme was divided into two parts ; (I) 
fc, sanctioned in the first instanca for a 
(II) Myeological part, sanctioned for three 
cle only the work of the Myeological part 
lit with. 

programme for this aspect of scheme eon- 
ervanee of the different types of rots, and 
fcorage, their period of activity, and extent 
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W S'^cond part of the programme could uot be sati<?fji 

part of tho work iMuly oLTtto/ ’ 

growing aDd''«tor!ri*l'* *fv“ ^Sl” important p, 

for the T ° ^ to i .e 

the varieties o-rown were also tak| . oj 

organisms found 

Seld; the Mroento™ I %' a etores ann the 

methods of storage and coismufZ'^^L,."' 

loss in atofacye nf"' ^ ^ tefcoB/lJa redooo 

rf dirs^if rotgilrnTh7fl?wf “‘“.r ;v, 

iricts and the imoorTan^ ‘ 7? ftlr'" 7 ’“‘'“’"“g >«»- 


Bistnct. 


Bhagalptir 

Fatiiia 


Oolgong, SaltangUDgeT* 

ffihfA City ai 

T!n4u a ^ (wiChin a radios ol 

Amh!lffi,K'“'’”’ ““iahapur, 

Oliapra, Sonepar, Siwan, 

Beteia^ Motihari, Saxaul, 

£?m.SX “• 

Omanjhi, Nagri, : 

hhamdih, Tori, Nawa, 


0aja 

Bhahabad 

^arau 

Obamparan 

Miisaafiarpur 

Barbhaciga 

Baaohi 

H^^aribagli 

Palamaii 

SiBgbbhum 
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^iamdih, Tori, Nawa, • 
unaibaasa, Kolhan Estate, 

irBlHlB7~~ 

tf'rr,r xL^n “"'*7 

roo. ine total area > bainci* 

or 207 of the^V^ India, Approximateij 

-ported to the Pun jab, Bengal 
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of September 763#0% 
Id IS sold off to tht: 

I>nrbhai|a 
ouLde fir ainon'nts 

Holnhl? 4 k®? f 
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POTATOES PEmBUCTION 
In Bihar potatoes are 
months of mid-September 
S>5,000 acres or S5% of the 
10,000,000 maunds u : - 
Seed tubers from Bihar are 
and U. P,, as the province has* 
of surplus seed tubers. By the 
of the total, amount of tubers 
beoparis”. ^ ^ ^ 

The districts of Patna 
happen to be the main a 
being distributed within i 
Sharif, Patna and Gaya, Xu 
grown in, the districts of ] 
Pnrnea, but tho amount of tnbers 
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"'■’VaBIITIES GEOWF.-In Bihar the varieties in demand 
for s^ed are the f hnlwa, Snrkha, and Satha. 

- Phulwa, A thin skinned variety, maturing in 90 to 160 
days, widely grown in the II, P.. Punjab, Bengal and exten- 
sively in Patna distriet. Sown in last week of September to 
mid-Oetdher. The variety flowers freely, is adaptable, a high 
yjeMer, and during storage, tubers keep well. Tubers are 
small, round, with a smooth, surface, medium deep eyes, 
didd slightly developed eye brows. 

Satka :—A. thin skinned variety, easily attacked by pests, 
and wound organisms. Plants are gmall and bushy’ the 
variety in confined in the Bihar Sharif, and Gaya areas in the 
province. It is sown about tbe middle of September to first 
week of October for the first crop, and in November for seed. 
Matures in 60 t~ 75 days, and the first crop is utilized for table 
use. Tubers are white, round, on cooking are good to eat, 

Surhha (Bed) Golgong or Gawnpurif variety It is a Dar- 
jeeling variety, acclimatized in Patna area, the fresh seed is 
indented after every three years. The variety is more xesis- 
tent to moth attack but is affected by high temperature. 

It ^ medium variety maturing 80—100 days, and a mode- 
ralie y||der. Tubers are thick skinned rough, and pinkish 
in oolioi|i|, with a yellowish, flesh. 

(cntpiece) :-^D&T]eBlmg or Hill variety. The in- 
dented seed is cut into pieces containing eyes, for which 
reason it is known as Kntwa. The first year’s yield is the 
highest. The variety is also known as the Naika (new) and 
Bomatia, or Bohan and Ghaumas. 

■ When the Kntwa variety is grown as the early crop, and 

the tubers are utilized for table use, then the crop is called 
pomatia, sinco B, second crop of the same variety can be 
“■grown, and the tubers of this crop utilized for seed. 

(a) When the tubers are sown twice in the same field 
nBual|y, on high well drained, light to medium soils, the second 
,«op from the field is known as Bohan. The “dohaa” tubers 

jailer, posses, a good keeping quality and strong sprouts. 

'||) The Ghaumas crop is grown in Patna distriet, in the 
areak around the Gamges. In this case only one crop can be 
takentfrom the fields, in a year, the reason being that the. 

is grown on low, lying areas that are submerged by rain 
wafer till mid-<^tober, hence the land can be prepared in'. 
||K;ar^iE,gHovemi^l^'' The 'tubers are bigger than the .-Dofora ■ 
but ' are si^ipr'ia quality. ■ _ ' ^ ; v ; 
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.^iTajne'te^ Originated from the Magnum Boa urn ykriety, 
a, hill variety, heing a high yielder, medium to late maturiag, 
under local conditions it is adversely affected by high tem- 
peratures and is susceptible to moth attack, during storage, 
Sown in 1st to 2nd week of November, harvested in March. 
Tubers fre large oval thin-skinned, smooth-, pale, white, with 
prominent eyes. 

I)Ky:sra : — Local variety, extensively grown in Haisaribagh 
district sandy coloured, moderate yielder, resistant to disease. 

MlTioD OP CULTIYATION USUALLY PEACTISED. 

Except where it is grown in large amounts, potatoes are 
generally grown in small plots or areas ; Th ese plots are pre- 
pared so as to have a good, friable tilth, by means of Pbarwas 
or Kodalis, after being subdivided into small beds 10' X 8 
or 8'Xff. 

Where the crop is grown on a large scale in fields having 
larger areas, the soil is prepared to the required Ulth, by 
ploughing, and cross ploughing with desi, or improyea 


working, and avoid puddling of soil surface. The field is 
prepared in such a way that the soil round the tubers remains 
moist after each irrigation. The field is planked once or 
twice, to have a level and oompaot surface, to facilitate good 
drainage, and conserve sufficient moisture. 

Spacing Tubers are planted 4 — 6" apart and 2-8f;_deep, 
depending on the variety, soil fertility and moisturp', aud 
size of the seed tubers. ' 

Tubers of the first crop (early variety) are planted shallow, 
out tubers are planted 5 — 7" apart, as the plants will bo 
vigorous, and the tubers bigger. A. closer spacing is given on 
irrigated, medium, to heavy soils, to reduce the size, lessen 
growth cracks, and avoid larger vegetative growth. 

Ridges are made 18— 24" apart,- the tubers beings, plfoed 
on the surface, and covered with the soil by means of IPhawrfts 
(hoe), in larger fields, ridges are made with the ploughs, o^er- 
wise its un-* 0 conomical and a slower process. 

IniermUnret — Normally done by manual labour by means 
of the khurpi, for^ weeding, and hoe for earthing tip, an^ 
cleaning the furrows— -First earthing is done when the 
Imgs are 5—6" high, and the second one, after a fortnig^ #1 
■*hh first ; a third eartniag may- he requli^i at 
aatnnly,- _ lifter tuber _ |ormsfciott-'‘w‘|;dn- iWe is a'’&n|»'i.Qf 
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t^e tubers. The cjop is interoultwed regularly^ 
to KWp ^ free from weeds aad mamtain a sail mulch to lessen 
the surface evaporation, f. « 

IHEIGAXION. The crop is largely grown on i^rigat^^(i 
ana, piu the yield is greater under irrigated oonditions. 
irrigation IS especially necessary when the crop is grown on 
lands, in the case of a chaumas crop, the field remains 
sufficiently moist for 6— '8 weeks, hence a lesser number of 
are required. Normally the source of irrigation is a 
#eil, some times a Persian wheel, or a pond. 

The first irrigation before sowing is heavy, after which 
an irrigation may be given once in ten to fourteen days, bo 
as to keep the soil moist with due consideration of the winter 
rains* Ob the averagOj, 8 to 14 irrigations are giYen from 
mid'«Ootober‘-««end of March or 8 depending on the crop, 
soil region and climate. Towards maturity time irrigation 
is required to prevent the heavy soil frome^e.^^^. 

^ MANURING-. Usually eowdung, or Farm yard manure 
IS given, in an approximate dosage of 30—60 maunds. The 
manure being applied, by the labourers, in basket loads, and 
spread as far as possible, uniformly with the help of the foot, 
or Koda i. The manure is applied before the field is tilled, 
and Will mixed during tillage. ’ 

Now a (kys those cultivators who understand the benefits 
^rived ftqm the of oil cakes, and fertilizers, are utilizing 
these two mate rialS*Tor quicker production, and larger yield 
willingly paying black market prices for thorn, and this 

the local belief that fertilissersj predispose tuhesrs 

in storage to insect pests, and disease attack. 

10-^15 juaunds of oil cake, preferably castor, or groundnut 
cake, o» 6— lu maunds of castor cake, plus 1'5— 2*0 (1|— 2) 
mkunds of Ammonium Sulphate is given per acre, in two or 


^ree doses, which-ever being economical and convenient. 


ana ooiiTCBieiiti 

» applied before the final preparation of the 

during sowing time, being will mixed in the soil, 
being given as a top dressing, at the time of 

tuber.— M edium sized tubers are healthier, in as 
they are resistant to disease, and pest attack, yield 
the larger .ot the smaller tubers. 

should be true to the varietal type, free 
g my ssa, amd pest damage, sprout at the time of planting. ^ 
tubers ^e produced by vigorous, healthy high 


’'yi-eties. ;.|^w oultivators, and seed merchants take. 
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proper care in selecting tlie right type of seed, Generally 
the seed tubers used are those that are left over, at the end 
of the storage period, after the sale of the better product, 
resulting in the deterioration of the stock, and the crop. 

Varietal purity cannot be maintained on account of the 
lack of pure seed, the sowing of mixed, and deteriorated seed 
tubers. It is diflSoult to diffrentiate the varieties, by' examin- 
ing the tubers only, experience, and, observation of the crop 
in the field enables a definite differentiation. 

METHOD AND TIME OP PLANTING.-Por the 
I early variety, or first crop, whole medium sized tubers are . 

■ planted, and the seed rate is normally lower than that for the 
, late variety, or the second crop. The reason for planting 
whole tubers for the first crop, is that, there is a greater 
danger of the tubers rotting, *^on account pf the soil borne 
parasitic and saprophytic diseases, present under suitable 
conditions of soil moisture, and temperature in the soil.'N” 

For the second crop, larger tubers are cut into pieces, 
each piece possess, two or more good eyes to enable quick and, 
regular sprouting. The out seed is not stored for any length 
of time, but planted as Soon as conveniently possible, 

Storage in bags, or large piles, or exposure to tho sua 
of the out seed, accelerates infection by aerial mioro-organisms 
rotting, or greening, and drying of the pieces. Only required 
quantities of healthy seed tubers should be cut for daily 
planting. To check drying, and contamination of the out 
pieces, lime should be lightly dusted, or the pieces dipped in 
a dilute solution of Lime water. 

The seed rate for the early variety varies from 3-<9 
mannds per acre, the average being 5-0 maunds per acre. The 
range for lata varieties being 4-- 10 maunds, the average 
being 7-8 maunds. 

Phulwa variety is sown in Bhado ( ), Satha in 

Asin ( ^ ), Cutwa (Bed) and Surkha in Aghau. and 

Kartik in the Patna, and Bihar Sharif areas, fa iS'aya, 
Hazaribagh, and Shahabad districts, the early crop iaay be 
planted 10 — 15 days later. The hill varieties are sown in ip|d- 
Ootober to end of November, in some places up to mid* 
December. ; ' _ , ' ^ 

sowing is influenced by the (i) variet^A^ij •'«' 
(ii^- availability of the seed at the time, (iii) existent 
factors. . ■ . , , ‘ ‘h . " ' *^ y ' 





tiie reasonablo period of tuber formation, in a number of 
cases tubers are harvested when quite small and immature, 

I?pr seed, tubers are harvested when more or less mature. 
There is a local belief that the tubers for seed, if dug when 
the leaves are green, are more resistant to rots, in storage. 

The time of harvesting is indicated by wilting, and 
yellowing of the foliage. The crop is dug when the soil is 
moist to facilitate easy digging. In heavy soils one irrigation 
is given before harvesting, to avoid cracking of the soil and 
consequent exposure of the tubers to the attacks. of pests 
specially the potato moth, aerial micro-organisms, and 
sunlight, the latter causes the exposed tubers to turn green, 
making them bitter in taste. 

The Phulwa variety is dug up in Poos (December), 
dutwa in Phagun (mid-March) while Satha is dug up iu 
Kartik. Digging of the crop starts about middle of hTovember, 
finishing by the first week of December, in the case of the 
early varieties. The late crops of Satha, and Cutwa are dug 
up in Phagun (mid-March). 

Usually the early variety is bought off by the prospec- 
tive buyer, who has the crop dug, and transported in his 
presence to the Arhat or the stall. 

Tubers are dug up, by means of Pharwas (hoes) or 
Khurpis, or some times by the desi plough, iu each ease the 
tubers are collected by the labourers, or the cultivators. 

During digging tubers can be damaged by careless 
digging and . handling, causing injuries, and outs. The 
percentage of damage is dependent ou the method of digging, 
distance of planting (e.^. row to row and plant to plant), and 
the nature of soil. Usually the percentage of damage varies 
from 15—45%, a smaller percentage of damage is caused if the 
crop is dug by means of adjustable implements like. hoes, and 
khurpis. Tubers are lifted easily in lighter soils. Damaged 
tubers are easily snsoeptible to post attack, and disease in - 
' fection iu storage, during prevalent conditions suitable for 
and disease deyel*apment. 

- The yield ofi^the early varieties ranges from. 60— -80 
^ .madnds, wbil^ thtf^^ield for the late varieties (2nd crop) varies 
•ii, ^#f|bmil00 to 26()* per acre, under suitable conditions of 

' . anf|/d; f ^ility, ^ or wherever the 'crop., is suitably, 

‘'^aured.lind^ ohvtded- / ' ,• ' 
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'“'sT0EA.Gl.«-T1ie aim in storage is 

from insect disease state for 

mental conditions, preserving tnem m a 

seed, and, table use, witboat affecting tbe sale value. 

Methods of storage are essentially the same all over the 
provinoe, but differ locally in certain respects. _ 

For table use the tubers are stored for a short penod 
varvins from 6—8 weeks, there is not much loss m these 
Normally for seed, Iho talrers ^‘*^,^“^‘10 

of 6-6 morrtls, m’z. from ‘k® . ”>^'1'® ^ ^ i.® ifiwo 

middle of September (Bhodo) this period of storage is liable 

to fluctuation of 15 days at either end. _ ^ ^ 

The period of storage may be divided into the fiist half 
(mid-Maroh to the end of June) a period of high temperature, 
and dry weather, and the second half (July to mid-September) 
a period of high temperature, humidity, and heavy rain. 

problems in storage '.—There are three main problems to 
taken into account (i) method and facility of storage, (n) 
climatic considerations, (iii) price value. 

The method of storage varies in the villages of the same 
district the reason being that the cultivators are aiisious to 
devise, and adopt methods that will help them to cheek, and 
lessen the percentage of damage in storage, provided they are 
Convinced about the econ^iy, and effectiveness of the method. 

The majority of the curators do not have suitable facili- 
ties as regards space for sto^ig the tubers properly since they 
cannot afford a separate storO^’tor godown, other than part of 


wore stored usually in 
house, or in some eases in 
re better storage methods 
loss, larger amounts' of 
tions in such areas were 
(ment in the stores, 

B "!. 

5 or baskets 
small beps 
lS facilitating 
tubers. The 
Inoidence- of 
8 eggs, in the 
h the'^W 
.temperate 


of temporary i 
the potato moth gt 
eycB, pd cracks of tl 
f laer^’e to damage th 





i' CTltmTlOH i'SB SlOSAOE Ot TOTATOIS IK BIHAB , 18& 

preyaleat affeefc the keeping quality of the tuhera causing them 
to and shrivel, under poorly ventilated conditions causing 
Black heart of tubers. 

Sorting After the tubers have dried, or during their 
temporary storage, they are sorted carefully to separate the 
bruised tubers, and remove the rotten, and decaying tubers 
that are thrown out. 

Buriug the first part of the storage, the sorting is done 
once in ten to fourteen days, during the second part of the 
storage the storting is done once in five to eight days, care being 
taken to see that none of the tubers are moist, or being attack- 
ed by diseased organismsj since at this time the spread of 
moist of the storage rots is rapid and destructive. 

GIBABING.— This may be done at the time of sorting or 
later on, just before the tubers ate sold for seed. Grading is 
done carefully, since there is a substant-iul-demand for the 
graded stuff, therefore is done on a large scale by the seed 
merehants in Bihar Sharif, and Patna areas, also by individual 
growers in other areas. 

Grading is based on the size of the tubers, yiabilitj and 
presence of blemishes. Tubers are graded ipto four grailes (i) 
ofeS 1*25" diameter, (ii) I'O-— 1*25", (iii) O'A— 1*0" and (iv) 
below 0*5", by dressing them over suitable sieves, 

SAND.— During the first part of the storage period (mid- 
BJarcb to July) the tubers are stored between layers of sand 
in most parts ol the province. The reason being firstly J%' 
attack, and the consequent damage by the potato moth 
larvae is lessened, secondly the tubers remain prot^gj.-ggl_„ 
cooLnuder stand, they do not dry as much ; the cole:' „ k 
Is S&htly dirtied, and the freshness lost to an 
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METHODS OF STOE AGE. 

! On a clean mud ot puooa floof a layer of sand 2*0 tEiiik is 
evenly spread, on this fairly clean, dry, as far as possible 
healthy tubers are then spread "10'^ deep, then a layer of 
sand 2 - h" thick is spread to form a protective cover. Tubers 
are stored iu dark, poorly ventilated rooms, 

In Gaya, Manbhura district, where theftemperature rises 
hi^h, the sand is lightly sprinkled witw water, or covered 
wfth a layer of Paddy straw or « t^t,»nr “ ohattai ” to keep 
the sand and tubers cool. In the cooler districts of Hazaribagh, 
Eanofai, where the temperatures are not high, or, in those 
areas where comparatively smaller amount of tubers are stored, 
or on aceonnt of carelessness, the tubers are spread on the sand, 
or an clean mud doors, or stored in small heaps without any 
sand cover. 

^nd part of storage {July to mid-September) ’—During this 
period, the tubers are removed from uuder the sand, heoauae 
there is a danger of the tubers becoming wet. 

I, Tubers are then, stored in baskets one*half to three-quarter 
capacity, or on bamboo racks (maehans) spread out in such a 
way to have ample space, in single layer. The baskets are 
kept two or three a top each other. - Care is taken to see that 
the tubers are not unduly moist, and regular sorting is done. 

Sprouting accelerated by high temperatures and 
.humidity, as well as by the cessation of the dormancy period 
^ which usually lasts from 3’0 — 3’5 months, in most varieties, 
cajfiormant period of the tubers can be reduced by the production 
their’id^*'^ resting varieties, such varieties would be useful in 
It wa^^® three crops of potatoes are taken, 

phit-nlfi nt before time rpduoed the sale, value of the tubers, 

aonWe storiedM"“‘“™ 

are known, thereb^P^^^®’ , „ 

tubers were stored "d separate arrangement for 

inhibitive to pest and 
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#Every effort is made to make tke store room, insect and 
t<mQnt proof, generally resulting in a dark, poorly ventilated 
t4o]^ kecanse of (i) fixing up of ohattais or tats as screens 
t® keep out the light, and insects, (ii) the lack of windows and 
veifitilators. 

The puoca houses heat up to quite an extent during 
summer causing a higher percentage of loss due to Black 
heart and heat rot, while the mud houses are poorly ventila- 
ted, and during the rains bdcome humid, as well as hot, 
accelerating the development and loss caused by prevalent 
storage organisms. 

ASSEMBLING. 

In Patna, Bihar Sharif, and other large storage area 907o 
of the seed tubers are distributsd by grower and grower 
merchants, these latter have large godowns where seed 
potatoes are kept after being brought off from the cultivators, 


or stored on hire, before being 


“ beoparis ”, 


a period of 2 — 4 weeks. The tubers are carefully sorted, and 
graded in the Arhats, and stored either in baskets or on racks. 

LOSS IN STORAGE. 

This is caused b^ a number of factors, the important ones 
being ^i) use of diseased and poor quality seed, (ii) varietal 
susceptibility, (iii) soil, (iv) cultural operations, (v) climatio 
conditions, (vi) human factors. 

Diseased and poor quality tubers The use of poor 
quality tubers for seed, in recent years has been due to the 
increasing amount of loss in storage caused by insect pests 
and diseases, reducing the total amount of tubers stored, v 

J^ain during the last few years on account of increasing 
demlid of seed tubers, and black marketing of the same, at 
the time of sale, prices have risen very high, beyond the 
scope of most of the cultivators. The cultivators therefore 
purchase from local agents, smaller quantities of poor quality 
tubers, or utilize the remnants of the tubers that were sold 
off for seed. 

In many oases dishonest agents, and seed merchants 
ppply diseased tubers, these develops further in transitj and 
infect the healthy tubers by contact. The infected tubers 
rot in storage, or predispose seedlings to different kinds of, 
infection. ^ In this .way there has been a marked amount # 
dissemination of potato diseases, in potato, growing areas far 
away from the main storage centres, especially so in BettiWh, 
Ghitarpur, Ranchi, Bhagalpur, and Monghyr districts. , 
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mill — me lype Of soil oq •wmcn the crop is grown in- 
fluences the keeping quality ^ tubers in storage and pre- 
disposition to certain diseases. 1111 alkaline soils, tubers are 
readily attacked by scab, and Bacterial rots,! In heavy soils, 
on aooonnt of excess of moisture in the soil, soil borne 
diseases like wilt, fihiBoctonia rot, wet rots, are prevalent 
for longer periods, and are not eradicated, thus causing heavier 
loss in the fields, and latent infection in stores^ 

Cultural operations '.-K crop that has been heavily 
manured with higher dosage of Nitrogen than required, is 
readily attached in the field as well as in the stores because 
of greater , succulence and thin skin of the seedlings, and 
tubers. ^T^ubers dug up slightly before maturity, keep better 
in stores, being more resistant to storage rots.P* 

During digging the tubers should be lifted carefully to 
avoid bruises and outs, as these tubers are the ones to rot 
! readily during transit, and storage. Secondary wound orga- 
i ^isms easily enter and attack injured tubers causing decay, 
Li knd consequent infection of healthy tubers, 

Glimatie conditions i—lSl&j an important part in the 
inoidenee of pests, and diseases. Ordinarily above 35“ F 
tubers, rot on account of the attack and development of 
fungoid and bacterial organisms. The loss in stores is highest 
during the second part of storage, when favourable conditions 
teinperature (90—110'’ F) and high humidity (over 
85%) prevail, tor the development of rots. 

The rise in temperature is caused by the climate, and poor 
T6iituatioii of tho stores due to blocking of tlie fow opening 

or windows, which is done during the first part of storage 
to prevent insects and light from entering in, as also by 
keeping the store cool. ^ 

High temperatures, dry conditions, and poor ventilation 
induce loss by Black heart, and heat. As far as possible the 
temperature should be kept low. ^ 

Mouture in excess in the stores is caused by leaky roofs/ 
hi^h relative humidity, dampness because of the collection of 
ram watery ditches, and ponds, some of it is given'-^at by 
the tubers^feipg sweating. The presence of moisture encour- 
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ages the growth of mioro-organisms at temperatures over 
40“ F. A relative humidity of 85—90 per cent, is suitabie with 
proper aeraetiohj and lower temperature. 

Vmtilaiion Is an important factor, the air oireulatioa 
should be controlled, it should be sufficient to prevent conden- 
sation of moisture in stores, and maintain a relative humidity 
below the saturation point. 

Human factor : —This is operative when the cultivators 
carelessly dig, and handle the tubers in transit to the Storhs, 
When they store moist tubers to which oontaiminated, soil 
adheres, thereby serving as a source of infection in storage. 
Damaged tnhers are easily attacked by organisms, causing 
heavier loss in transit and storage. Careless sorting of tubers 
leads to greater contamination of healthier stock. Mixing of 
affected tubers with the stock for seed helps^tb disseminate 
the different diseases and pests far and wide. 

DISBAS18 m THE STOKES, AND FIELDS. ■ 

Butler and Bisby (1918) reported 16 diseases of potatoes 
occurring in th^ different provinces of India. 13 different 
diseases were observed during the present investigaliions and 
are given in the chart at the end. 

Generally the first crop is free from disease, but some times 
it may be attacked by any of the following (i) Phytornonas 
soiana emram, (ii) Fmari^im emmrtitf (iii) ScleroHum rot/sUi 
(iv) Bhizoatonia spp., (v) Fusarium solani. These diseases 
are prevalent in moist or poorly drained soils, the infection 
being primarily from oontainated soil, or seed tubers. The 
per cent, of damage varief' from 16 —10 per cent., except in 
certain oases when it may he more. 

Diseased tubers were collected from the new crop, daring 
the digging operations, or when freshly stored for a short 
period, as well as in the Hill variety exported from dayaagar„ 
Darjeeling, etc. Tubers of the hill variety were moist, poorly 
sorted having soil adhering to the sides, as well as damaged all 
these factors accelerated the development of diseases in transit 
causing 10 — 35 per cent, of loss. 

The second crop (late variety) was marked fay damaged by 
the diseases mentioned, after a couple of months of growth. 

Diseases in storage develops on account of the prevalent 
of moisture, high temperature, poor ventilation. 

Severity of the disease is infiuenoed by the variety, primary 
infection or injury, suitahle environmental ooaditions, method 
of storage, care of the tubers in storage, eonditioa of tie 
stoics. ^ ‘ . ■ ■ ir- '"'a 
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The organisms are present in the store 8, as the stores are 
seldom oleaned, or disinfeeted properly, 

OOLLICTIOH OE MATERIAL. 

Diseased plants, and tubers were collected during the tours 
under taken. Specimens were examined and collected from 
the various fields and stores inspected. Different diseases 
after examination of the symptoms, and preliminary surface 
examination were labelled and collected separately to avoid 
. dontamiSation and mixing. The collection of specimens was 
made on percentage basis. 

Cleaning of maUnal l — Diseased tubers, and plant tissues 
were washed carefully under tap water, rinsed in distilled 
water, air diried in were cages to prevent further insect 
damage: next examined miorosoopioaily, before making 
isolations. 

ISOLATION material collected was examined by noting 
the external symptoms, cutting sections of riie diseased parts, 
or microscopical examination incubating the material in moist 
chamber for growth and sporulation of the isolates, making 
tisane transplants on potato dextrose agar, and observing the 
oultpral cbaraoteristics. 

A^ffected plant tissues were surface sterilized by dipping in 
0*1% Mereurio Chloride for 1—2 mts. and rinsing in 50% 
alcohal, or in 2% Silver Sitrate for 1*5 — 2 mts. and washed 
in 4% Sodium Chloride (sterilized) solution. Tissue trans- 
plants were made on potato dextrose agar slants, grown at 
room temprature to observe the growth in culture. 

Pnnfioation : — The isolates were purified by (a) successive 
sub'Oulturing, (J) byphal tip method (Brown 1924) to ensure 
pure cultures of all the organisms isolated. 

These purified cultures were grown on potato dextrose agar, 
ajBd paddy media, at 20®e and SO^o under controlled condi- 
tions, to facilitate their identification, by inducing the develop- 
ment of different fructifications. 

The following diseases were isolated, and identified as 
causing damage in the stores and fields. 

BLAOE HEART (Earia mugh). It Is a major storage 
disorder being physiologic in nature. Mostly prevalent from 
May to mid-July. Causing a great deal of damage as it is often 
un-notioed. Black heart is due to suffocation of tubers caused 
by temperatures above 90“ F, lack of Oxygen, and poor 
Ventilation. 

Symptoms i — Bxternally the tubers are darkar coloured in 
distinct patches. On cutting open severely affected tuberj^ the 
slightly yellowish flesh-changes to pink, red,, or brown, ulti« 
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beeomiflg black ia colour. In, slight oases of attack the 
tpl^uea blacken without much change in colour. Affected 
tisE^ues remain, firm and leathery. In advanced cases, the 
tis'sues dry out, forming cavities, the cells in the pith, and 
pb^iocm are killed. 

f| Area attacked depends on exposure to environmental oon- 
ij^tions and severity of attack. 

• Control }~~(j) Temperature of the stores should be kept 
sprinkling water on the sand, (w) Storing tubers in 
walled stores having adequate ventilation, 

, HEAT EOT.— This also is a physiological disorder, caused 
by^ respiration of the tubers, and evaporation of the moisture. 
Thq loss is not as heavy, as in the case of Black heart, Tubeys 
loosb weight, and sale value. Tubers become shrivelled, wrink- 
led, having a rough and slightly furrowed surface. At times 
tubers are spongy, having more or less similar external 
appearance. On being out it well be observed that the flesh 
is dry, and slightly grey. 

Prevention t— Storing of tubers in cool well ventilated stores. 

BAOTERIAL sop 1’ ROT8.-Caused by Erwinia (Bacillus) 
Carotovorm Jones. In majority of oases the above organism 
was isolated from diseased tubers. The damage was sporadic, 
varying in inoidenee on account of the climatic conditions. 

Affected tubers on cutting open were observed to have a 
dirty white flesh, with brownish margin, the margin being 
distinct. Tubers were soft and mushy, emitting a foul smell 
affected part usually disintegrated finally. 

Under conditions of high humidity and poor veutilatiou, 
moth infested or injured tubers were readily attacked by the 
organism ; heaviest loss occurred during the months of July 
and August, 

The disease in storage spreads by contact of the brownish 
liquid oozing out of the diseased tubers. Infection being 
tbrpugh cracks, wounds and the eyes. Primary infection is 
from the soil, or from the dirt of contaminated fields. 

Organisms are motile, two to five peritri- 
ohous flagella 0*6— O’Qu x!'5 --3’6u. Ho spores or capsules 
were oteerved in chains. Gram positive. Hot acid fast. 
Colonies on Agar, round, raised, smooth, grey white, glistening 
with entire margin. Optimum temperature being 26— 30' 0, 
Sanitary cultivation, and destruction of 
•affected tubers, and plants, 

DRT. EOT8 are caused by Fusarium coeruhum (Lib) 
Saco, and, Fmarium irithicoides Woll. Both of these or- 
ganisms. are widespread, major diseases . in storage prevalent 
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daring tile montba of June to August, in mixed infeeti. ^ns 
with wet rots, and iu tlie field crop during the month \ of 
March, attacking newly dug tubers. 

“Symptoms’':—!'- Goemhnm eauses a dry rot, _ affeotted 
tubers have a depression, the centre being firm, the sides anf^ 
margin being soft, the decayed area having a dark margin. 
slight attack the flesh is dry and shrunken. If a badly affee' 
tuber is out open, bunches of bluish, or bluish white myeelii hd 
can he observed growing on the surface of the tubers, or jia* 
oaTities, at times the mycelial growth emerges on the surr*; 
of the tubers through the cracks. u 

» ' # ■ 

The initial infection is through the lenticels and wounds, 
from the contaminated soil, secondary infection being from 
contaminated stores and tubers. Small (1940) and Fo|ster 
(1940) observed that the organism is soil home, transmitted 
by tubers having moist soil adhering around them, or by piites 
and insects. / 

“Morphology”:— MaeTOGoniAisi, dorsiventral, usually Jrisep- 
tate 31— 40ux 5’0— 6 0u Basal end is pecKoillate apex blunt. 
Aerial mycelium felt like in old cultures, at times whitish to 
bluish white. Conidial mass brownish white to reddish oejire. 
Bleoten ehymatic stroma dark blue to indigo blue. Ohlamy- 
dospores abundant in old cultures, terminal and intercalary, 
in chains and masses, circular and smooth. 

F, tfithiGoides oames powdery dry rot of the tubers in 
storage, usually observed occurring under same conditions as 
F. eoeruhum- 

-Diseased tubers are wrinkled and shrunk 
on cutting open the affected tubers were observed to be dry, 
corky, and disintegrating. Under moist condition the inter- 
nal cavities were lined with pinkish or whitish tufts of my- 
celium all over the surface, the rotted tissues were discoloured 
brown to dark brown. 

Primary infection is from the contaminated soil, through 
eyes and cracks. Mann etal (1924) mention it as a destructive 
disease causing 80% loss in Bombay presidency. They found 
that thin skinned varieties, and injured tubers were easily 
attacked in storage by the disease. If the crop was grown on 
contaminated soil it was predisposed to the disease in slprage, 

‘‘Morj»i^o%y”:*---li!iaoroconidiB abundant, pedicellate, micro' 
conidia scarce, comma type of spore usumiy observed, slightly 
dolMiventral, uniform, spores in powdery mass on aerial my- 
celium, latte* on, covering the surface, ; Chlamyd.ospores 
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present, usually terminal. Mycelium abundant, white latter 
cbangmg colour from pale flesh to salmon buff on potato 
dextrose agar. Macroconidia 2 septate 19— -^Su si O— 

3 septate 20-— 33u x4‘0— 5*5u. 

‘*Preuen#ton”.;^~;.(i) Growing of thicker skinned Yarieties, 
(n) Destruction of diseased tubers, and plant parts, fiii) Cron 

rotation, (iv) Disinfeetion of the stores. 

by Fmarmm ioluni 
{Matt) App* and Wo/L wus obserTed in storage, and fields, 
in the latter ease in newly dug tubers® 

Symptoms :^A gradual sinking and wrinkling of the 
suriaoe of the tubers oeenrs* Depressions on the tubers are 

scattered, haring small white mycelial tufts In oasses of 
severe^ attack, ^ the tubers break down, and are attacked by 
bacterial organisms, finally causing a wet rot. Affected tubers 
become a rotten mushy mass, giving out a bad smell, because 
of the bacterial oontamination. In freshly dug tubers a drv 
rot was observed. ^ 

Primary infection is from the soil, through growth cracks 
and injuries. Diseased tubers contaminate the stores, and 
other tubers in the case of a wet rot infection. 

“Frenerayon” tubers, (b) Careful 

digging, and handliug of the tubers. ^ . 

Morphology t— Mioroeonidia abundant, circular and oval 
Macroconidia broader in upper half, with slightly constricted 
apex triseptate eonidia abundant 29 x 5*4u average rangins 
from 26~35u x 5.2-5n lunate shaped, Sporodoohia present! 
Chlamydospoies circular, spined, intercalary and terminal 
Aerial mycelium moderately developed, dirty white to greyish* 

substratum is dull violet blaok. 

JELLY END EOT of the tubers caused by jf. radkicola, 
ihe disease is more destructive in storage than in the field. 

Diseased tubers have a typical soft fot at 
the stem end the affected part easily seperating from the 
healthy. The rob advances uniformly until the tubers become 
a slimy ma^ inside the skin ; at times the skin shrivels and 
dries up. Qenerolly the rotted tuber emits a rancid smell 
when not contaminated, otherwise withn bacterial eontamina! 
tlon a foul smell is given off, 

The flesh of . the affected tuber is sligbtlw'fllgoolonred in 
severe oases of attack, cavities are formed. ' 

Initial infection of Ihe tubers is ;duo to oontamihated 
stores,^ or the soil. Healthy tuhers;af>e inf eoted by contact 
■With the sticky lifluid secreated by the disease tubers, !' ■ 
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^^MlorphoUgfh-^Wmo conidia are usually triseptafee, 
30— .44u X 5‘7~— :*5 u uarrow'er tbau ia the case of F. Solam, 
shortei: aud fewer septate thaa in F. Fumartii, slightly lunate, 
witli blunt apex, cWaraydospores are 7-~9a, circular, spined, 
aud Intercalary. On rice media cream to bluish green 
sporodocbia are observed. 

SOLBEOTIUM EOT caused by ScIeroUum Rol/stf, 
Saee. is a wide spread major disease causing moderate, to 
heavy loss in stores, and the fields, during the months of 
August to October, and February to March, respectively. 

In the stores having high temperatures above 90® F, 
and high humidity, the disease ia destructive, attacking the 
tubers on racks, in baskets, and in heaps on the ground. It 
is also prevalent under similar conditions in transit, and in 
wet, or poorly drained fields. 

“Symptoms '^: — Tubers are more or less covered over with 
stands of thick white mycelium. In oases of severe attack, 
four to seven tubers are bunched together, shrivelling up, 
and seoreating a clear liq^uid which favour infection of the 
healthy tubers. 

Selerotial bodies are found in abundance, on the surface, 
they adhere to the tubers for quite a time, under unfavour- 
able conditions, irregular white patches, or thick threads of 
mycelium can he observed ou the tubers. The tubers have a 
wriukled appearance, and are leathery in touch. 

Primary infection is from wet contaminated soil, or 
humid stores, secondary infection is from diseased tubers 
either in the stores or fields. 

Selerotia are small, spherical, numerous, 
hard, brown, and becoming darker with age. Interior of the 
out aoleretia is hyaline, thick walled, with irregular 
compact cells 300-— 50()a. Mycelium is coarse, strong, whitish, 
growing luxuriantly in culture, and ou the host under 
favourable conditions, having moderate septations, 4-0— 5’5u 
wide. Septations are 100— I60u apart, 

“Prc 2 >en#*o»”:— (a) Disinfection of the store with 5% 
Phenyle, or 2% copper sulphate solution, (o) moderate irriga- 
tion of the fields. 

'^FUSABIDM WBT EOT is caused by Fmmmtii, Gmp. 
This disease is mostly prevalent in stores, aud to a lesser 
extent in the fields. The disease causes marked damage 
during the months of July to September, under conditions of 
high temperature, above I0a“i F, high humidity, and poor 
ventilation. , 
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“%mp«oms”:-~Tlie tubers become soft and mushy, 
exuding a clear litjuid. The vascular bundles are discoloured 
brown, there ^ being a distinct differentiation between the 
healthy, and diseased tissues. 

Infection is from the diseased tubers in stores, and 
transit on contact with the liquid seoreated by the diseased 
tubers. Secondary infection is from contaminated wet soils, 
the organism entering through growth oracks, wounds, and 
lentioels. 

-Macro cohidia usually 4—6 septate, 
54-72a X 5*4“6'3u. Aerial mycelium poorly developed. 
Couidial masses found ip exposed Pseud opionnotes, at first 
brownish white, later on gray to blush gray. Chlamydos- 
phores 7 — 9 u, terminal and intercalary. 

PreMniion as given previously. ' 

BACTEEIAL WILT, or wet rot of tubers caused by 
Ph^t&monas solanaoearmn (E. F. S . ) Bergey et al. This 
disease is widely prevalent in the stores, during the months 
of July to September, and to a lesser extent in transit, 
and the fields, during December, February and March. 

Affected tubers are soft, with wrinkled, 
or smooth skin, emitting a foul smell. As the disease pro- 
gresses, the flesh disintegrates exuding brownish coloured 
liquid, or viscous dirty white exudate, that discolours the 
tubers. The liquid froths out, from the eyes, or cracks on 
the surface, partioules of sand, or soil, adhere to the tuber 
wherever it is moistened by the sticky froth. In eases of 
severe infection, the skin separates easily from the dis- 
integrated mass. 

The organism developes, and spreads rapidly in the 
stores at temperatures ranging from SOr- lUO® F, coupled with 
high humidity. The disease is soil home, primary infection 
being from wet, or poorly drained soils, or dirt, while the 
secondary infection is from ’minated tubers in storage, 
and transit. 

“MorjpAofopt/” : — Organism is motile, with single polar 
flagellum, 0’6 X i'6u. No spores, or capsule present. Gram 
negative. On agar, the Colonies were small, irregular, 
roundish, and smooth white, to yellowish brown. The 
optimum temperature being 35—37 0. ‘‘Prevention” j(cj) 
Proper drainage of the fields, {h) application of organic 
manures, and nitrogenous fertOizers to give an acidic reaction 
to the fields (o) Disirtfeetion of stores with 2*0% copper 
sulphate, or 5% phenol. , 
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DISEISEB m.THE- FIELD, . . 
i ^tiATE BLIGHT caused by Phyiofthofa mfestaHs 
** (Mont) . DcB. was observed in tbe fields, during the last week 
of December for a peinod of one month. In the areas inspected, 
the disease caused a minor loss, the severity, being chiefly 
influenced by prevalent climatic conditions, e-ff» winter rain in 
the last week of December, or fog and cloudy weather in 
January, and February. Woodbouse (1913) reported it as 
causing heavy damage in Bhagalpur district. 

‘.r-A hrown discolouration of the tips, and 
the margins of the leaves was observed. Affected leaves 
were slightly curled, and somewhat stunted. Only in a few 
cases limp blighted leaves covered with whitish aerial growth 
of the fungus were observed. Hill - varieties were usually 
affected by the disease. 

^^Morphology^^ t— Mycelial growth present, septation of 
mycelium prominent in old cultures, no sporulation of the 
fungus observed. . 

Infection was primarily due to the use of infected seed 
specially of the hill variety, the early planting of these tubers 
inhibited the proper amount of exposure to high temperatures, 
thus enabling the fungus to survive in -the tiifaersv Secondary 
infection is due to contact of the affected foliage with the 
healthy one, and by irrigation water in severe oases of attack. 

;—(0 Digging of tubers only, when the 
affected foliage is dead, {ii) Wherever possible, planting the 
hill variety of tubers late, (m) Pretreatmeut of tubers in hot 
water at lOf to 120® F for five hours, drying them in the 
shade later on, (f«) Spraying the foliage with a suitable con- 
centr^ion of Bordeaux mixture, whenever necessary. 

■y • --^AELY BLIGHT caused by Altenana Solani {E. & M,) 
Jones and- Grout, was observed more frequently, in the fields 
than the Late- blight, the damage caused by it, however was 
slight, . . 

The disease -was prev^alent - during , the .. months _ of 
February, and March, whenever there is winter rain, _ High 
temperatures, (above 85'’ F) and low humidity inhabit the 
disease, . ' - . , . 

, “ Symptoms ” Typical, scattered, cphoeutric, target 
board markings -were observed, with a dark centre, and lighter 
' coloured margin. Infeotiott- of the crop was due to the use 
of bontaminated tuber, aud from the soil, ; that served as a 
secondary source* , ■ \ . 

. ^ Morfhohgif>^ Mycelium light hroWn, and . septate* 
Opnidiophops hrown, septate, erect 50.— 90 x7t-B u. Gonidia 
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septate, having a few longitudinal septa, ohclavate, hrown, 
terminating in long septate hyaline heab^ 

s,-^EHIZOO rOhTIOSE caused by Rhizociouia solani Euelin 
was observed as a major disease in the fields, and in most 
cases in the stores, where the loss was appreoiabiy high. It 
was observed^ during the months of August and Septerabor 
in the stores, in February and March in the fields. 

Spmptoms^^ :-~In the fields it was found developing at 
w i plants, or a light brownish mycelial mass. 

Xfie tubers were infected in the soil, in majority of the cases 
solerotial bodies were found adhering to them. The selerotia 
were small irregular, or circular, brown or black, in colour. 

In the stores having high temperatures, and humidity the 
disease' developed by attacking the healthy tubers, thiekish 
brown mycelial strands envelope tubers that are moist, or 
wot, gradually developing vigorously, and forming many 
mmnte selerotia! bodies are before. 

^ Woodhonse (1913) reported it as causing heavy damage 
m the fields, and in damp poorly ventilated stores in Bihar 
Sharif and Sabonr. 

“ Morphology ’.—Myoetinm thiok light brown, hyphae, 
branching at right angles, and running parallel to the parent 
hyphae. Septation 14 — I6u from the point of origin. Aerial 
mycelium is dirty white in the beginning, later on turning 
lawn coloured. Selerotia minute, dark brown, clustered at 
the edge of the culture, and on the inside of the tubes. 
Selero'tia are composed of many short celled stout hyphae, 
irregular barrel shaped cells. Width of hyphae being 6-9— 
8‘7u, cells measuring 80--86u, the selerotia ISO— 170u. Fo 
perfect -form was observed^ in the isolation made* • 

*\^^'^venfion •’ :'»“(i) Pre treatment of tubers with Mercuric 
chloride at a concentration of ono ounce in 7 gallons of water 
for two hours, (ii.) soaking tubers in Chlorinated lime for 
15 hours, in both the above cases the tubers are unfit for 
consumption. ' 

,/WILT (BEOWF RIFG) caused by Fusariim Osoy&po- 
ftim behl,, was observed in the fields, oansing some damage 
in most of the potato growing areas at temperatures ranging 
from 70-«90‘’ F. Generally the affected plants , were wilted, 
ih severe Cases of attack the plants withered, these were 
attacked by other soil organisras. 

“ I’— Attacked stems were coloured light brown 

to brown. The disease was found to be prevelent in 
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rnmary intection was from the soil, secondary infeetioa 
was caused by contaminated tubers, usually exported from 
toe hills, 

^^..^i^OTATO MOTH {Phthcrimm opermlilla) Zell. This 
insect IS responsible directly, and otherwise for 45—757 of 
damage and 20—60% loss of tubers in storage. Only such 
obaerTations on the moth, and its larvae were made that were 

different diseases, since the 
study of the insect did not come within the scope of these 

lEfestigatioBis, ^ ^ 

Practically in every case tubers damaged by the larvae 
attacked by fungoid, and bacterial organisms, 
individual or collectively. Generally the starch of the tubers 
18 broken into sugar, forming an ideal media for the infection, 
ana growth of the secondary wound parasites, as well as other 
storage organisms. . 

and(;fry Fusarium rots are transmitted 
the larvae, and in some oases 

the tubers m the fields, wherever the cropls grown, in heavy 

««kf ^«^®rs are drying in the shade before storage 

under sand, the larvae hatch out, and attack the tubers. 

during the months of July to August, 
life cycle of the moth. W 
thf Wrt humidity also favour development of 

^wa.fe dsveltpmSr 

petrol 

Vaimur, or sulphur fames for ordinary stores, fij) Storing 
of tubers under sand intermixed with garlic ,* or spreading 

of Sf“f 7*^ “i^**”*' “ ““ »PpM«mate pwpoS 
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Suggestions for storage of tuhers 'These suggestions fop 


are appheable, m particular to conditions is Bihar 



where large amounts '(over^ 100 mannds) of seed tubers are 
stored for a period of five to six months, under the prevelent 
piimatio, and enyironmental conditions locally by most of the 
individual cultivators. 

The storage of tubers is influenced markedly by the 
different factors causing losses, these very in different pro* 
Vinces or regions. Suitable, economical, and efficient methods 
potato storage have been recommended by Mann et al 
tlppal (1914) for Bombay presidency, by Bastur 
(193 J) for C. P. and Berar. Some useful recommendations 
were made by Woodhouse (1913) for storage of tubers under 
Bihar conditions. 

The method, suggested beloiv can be adopted by a large 
number of cultivators, seed merchants, and well to do literate 
jtermers, who store potatoes on a moderate to large scale. 
Ihe poorer cultivator may not be able to adopt all the sugges- 
tions given, however he could follow a number of them accord- 
ing to his means. 

It would be possible for an association of farmers or seed • 
merchants, or zamiudars to start a cold storage plant on 
Co-operative basis, and run it successfully. The cold storage 
IS advantageous, in as much that storage rots do not develops 
at 36—40® F sprouting does not take place, and the tubers can 
be stored successfully, as well as economically, provided the 
nire, and running costs are reasonable. 

The following points may then be kept in mind while 
storing tubers. 

(a) Healthy tubers, under good oouditious of aeration 
can be sueeessfully stored on racks, covered with 
ohattai, in moist stores, or godowns. 

(5) Tubers should not be stored, or heaped on damp, or 

/ \ in hot, and poorly ventilated stores. 

(c) If the floor of the godown is kuohha (mud) it should 

be raised a foot high, by placing bricks, and plaster- 
ing them, if the floor is pueea, it should be covered 
with sand to keep it cool. 

(d) Tuhers should be stored iu diffused light, or iu the 
dark to avoid drying, because of the trauspiration, 


sprotttipg, and greening, of tubers, caused bv 


exposure to heat, and light. 

(e) Tubers should be carefully dug, and handled, so as 
not to be damaged, Larvae attacked, and injured 
tubers are readily attached by wound organisms. 


i '■ ■■ 
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(/) Tubers should be fumigated within 10 — 14 days of 
harvest, either by Petrol vapour or sulphur fumes 

ig) Tubers stored under sand should have pieces of garlic 
mixed. Half a seer of garlic, heing enough for a 
maund of tuhers. 

(h) Clean dry tubers should be stored, to avoid genera- 
tion of humid heat, caused by the storage of moist 
tuhers. Dirt adhering to the tuhers is a source of 
dissemination of Fusarium, and Bacterial rots. 

(i) "Well ripened or mature tubers should he stored, since 

immature tubers loose moisture thus inducing the 
development of organisms. 

(j) Stores, or godowns should be disinfected with lO^o 

Phenyle, or 6 % copper sulphate. 

(k) Ventilators should be opened in the morning, and 

evening, hut be closed during the day, to prevent 
hot breeze, and light from affecting the tuhers. 
Poor ventilation causes suffocation of the tuhers. 

. (/) Tubers should be stored under clean dry sand to 
prevent larvae infestation, keep the tuhers cool, and 
avoid contamination, by the use of dirty sand. 
im) Tuhers should not be stored more than 9— -12" deep, 
otherwise there is a danger of rotting, in the layers, 
or heaps, 

(n) The stores and goniown should be inspected once in 

ten days, or a fortnight, and the turhers sorted, the 
diseased, and badly damaged tubers being properly 
. destroyed; 

(o) Tubers of different' varieties should he stored sepa- 
' rately if possible, to avoid mixing', and contamination. 

(p) The store should he situated in a dry cool place, if ’ 

■ possible under the shade of tree, protected by other 

buildings. Underground rooms or cellars that are 
dry, and have low temperatures are suitable as well. 
Floor must be plastered, or cemented and perfectly 
dry. ^ Booms should be well ventilated, door and 
ventilators be fitted with wire gauze, or flneiPesh to 
check the entrance of pests. Walls should m crack, 
and orevice proof, and disinfected, or coal tarred at 
the bottom as a precaution; 

(Methods reoommended fot control of diseases These 
^ 0 . general suggestions, and in most, instances can be 
.ojpted successfully and economically, by the oultivators, 
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and recommended, ty tlie Departments of Agriculture in the 
province, and states. 

The chemical methods of control could he tried individually, 
and collectively by the -wealthir and educated farmers, (agri- 
culturists), seed merchants, or others interested in the subject. 

The commonly used chemicals for the control of the different 
diseases have been given for the diseases observed. 

1, Weeding, collection, and destruction of disease or 

larvae attacked plants, and tubers. 

2, Careful handling, drying, and sorting of tubers to 

lessen the amount of injury, excess of moisture 
and affected tubers in stores. ’ 

3, Growing of recommended, and disease resistant 

varieties. 

4, Use of pure, healthy seed tubers, that have been 

certified as good. 

6. Practising of suitable crop rotation wherever possible. 

6. Checking the movement of contaminated seed 

manures and implements from one area, or field to 
_ another. 

7 . Disinfection of stores with 2--6% CuSo^ or 6—10% 

Phenyle as the case may be, to prevent oontamin^^ 
tion of tubers in storage, and act as a fungicide. 

5, Moderate, and careful irrigation to avoid excess of 

soil moisture, and thus check the spread of soil 
home diseases. 

9. Growing the crop in a uniformly level field with 
good drainage thus preventing water logging, and 
irregular moist patches. 

‘ 10. Storing the tubers in a cool dry, well ventilated 
place, preferably on bamboo racks, 

11. Growing of pure seed tubers, and storage of the same 

separatelly, for stock purpose. ’ 

12. Practising mass selection wherever possible. 

13. Disease, and inoth infested tubers should be properly 

dried, and destroyed by burying them in a 6—6 
feet deep pit, or burning them with 20% Sul- 
phuric acid, or fire, 

These tubers should not be thrown in the fields, or near the 
stores, as they serve as a source of eontiamination. 
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Storage Last week June Diiiversal 
to m!d-Sept. 

Field Feb. — March 

Transit Sept.— Oci 

Storage Mid-May to do. 

Mid- July. 

Storage Mid-May to do. 

Mid-July. 

Storage Aug. — Sept. do* 


Pliytomonas 

solauacearum 


2 Dry Sot Fasarium 

ooereuleum 
S Powdery F. triehothe- 
drj rot coides 
4 Sclerotic Sclerotium 
nm rot rolfsi! 


Fasarium 

eumartili 


Storage* Aug. — Sept. 0aya> Patna, 
Field Mid*Dec — Mar Hamribagh, 
Mus^affarpur 
DarbhaBga, 
Arrahr. 

Storage Mid** Aug. to , Eanchi, Gaya^ 
end of Sept. Patna, Daru, 
Field Dec. — Marcli Bettiab, 

Field Dee. to March Hazaribsgb, 

Patna, Muzaf* 
farpur, Saran 

Storage Aug, -** Sept. Patna, Gaya, 
Field Feb **«« March Bettiah, 
Ohapra, 
DarShanga. 

Field Dec«««»MaToh Practically in 

all of them. 

Storage Mid-May to Univarsal 

August. 

do. April— June Patna, Gaya, 

Paiamau, 
Sahabad, 
Ohapra, 
Darbhanga. 

Do. April — June Fatra, Gaya, 

'Sahabad, 

. * Bhagalpur, 

Pakmau. 

Field Mid-Dee to Patna, Bettiah, 

■ Mid-J anuary Darbhanga, 

Musjaffarpur. ' 

Do* Febmary and Gaya, HaJipiirJ 

March. Eamribagh, 


6 Winter F. solan! 
xot 


7 Jellyend F. radieieola 


8 Ehkoc- Hhizoctoaia 
tonioae- solani 


^ 9 Wilt Fusarmm 

oxysporum 

10 Bacterial Bacillus 

soft rot. carotovorus 

11 Black- Physiologic 


Fhjsologics 

heat 


%/|S Late Phytopthora 

Blight Infestaas 

Vli &rly Alternaria J 

Blight solan!'' • 
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REPOET ON A. DETAILED STUDY OP METHODS OP 
YOKING BULLOCKS FOR AGRICULTURAL WORK 
PEESENTED TO THE IMPERIAL COUNCIL 
OP AGRICULTURAL RESEARCH.* 

By M. Yadgh, Agricultural Engineer, Allahabad Agricultural 

Institute. 

This is a report of a study which is part of a larger 
programme of resepch being carried out at the Allahabad 
Agricultural Institute on, the methods of yoking ballooks for 
agricultural work and on the effect of body oonorrmation on 
draft ability of work animals. This report will deal with 
the study of yoking methods, yokes and haraass. 

The main object of the whole scheme was to secure 
information on the effect body conformation has on the draft 
ability of work cattle. This information, especially If a 
positive correlation were found, should provide a basis for 
selecting breeding animals. If readily measured or recognised 
body measurements can be determined which are consistently 
associated with high draft ability, they should be a valuable 
guide to the animal breeder in selecting breeding stock. We 
wished to determine how far any such measurements assoeia- 
ted with draft ability coincided with body measurements or 
proportions known to be consistent with milk yielding ability. 
We particularly wished to determine how far simple measure* 
ments, which could be made by ordinary breeders without 
elaborate apparatus or much knowledge of genetics, could 
serve as a guide to the selection of breeding stock. We 
believed that the results of such a study, even if negative 
would be of value. It would show that some basis of selection 
other than such measurements is necessary. Information as 
to the extent to which a certain body conformation is desirable 
or necessary for maximum draft ability would help to settle 
the controversy over whether it is possible to have a dual 
purpose breed or not. 

If we were to test the draft ability of the animal, it 
seemed necessary that the animal be. tested with a yoke or 
harness which enabled it to exert its maximum strength. 
There are widely differing types of yokes in us© in India 
which appear to differ in the extent to which they allow 
the animal to use his strength. Aside from its bearing 
on this scheme, information about the effect of thn ynke 

* ■ by ‘i'he ladfr' Journta VetensAry Soi^M 'and 





It seems tialikely that animal power will be displaced 
ia the near futnre in India. The small size of individual 
holdings, the poverty of the individual farmer, the dense 
population, the lack of fuel oil and other factors are all against 
the extensive introduction of mechanical power for the work 
now done by bovine animal power. Even if mecbanical power 
is to replace animal power, the period interveuing before this 
is likely to take place on any large scales seems likely to be 
long enough to justify study of the best method of application 
of animal power. 

It is well recognised that the Indian farmer is hampered 
by lack of power. One of the most oommou excuses for not 
accepting better implements, particularly ploughs, is the 
supposed inability of the bullocks to deliver the required 
power. The only effective way to increase the productive 
power of the farmer to any great extent is by etiabliug him 
to do more work, or better work, in a given time._ One of 
the most effective ways to do this is to put iuto his control 
more power per ^ot^ker. Without any essential change in the 
present system of oultiyation, the provisions of more power 
will improve the position of the fariner by enabling him to do 
better work, to do more work, and. so to increase his earnings, 
This improvement will be in addition to anything which may 
be aoooaiplished by better seeds and better farm praotioes. 
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In fact most better farm pi’aotices ultimately depend on better 
implements and more power to work them. At present, 
Indian work eattle seem to develop less power than should he 
expeeted of them. Aside from any question of improving the 
bullock, any improvement in the yoke used whieh will enable 
the biillook to better apply his strength will be a gain. 

Review op the TiiTP.RATURE 

Very little testing of draft animals has boon done any- 
where in the world, so the literature on the subject is scanty. 
Rule of thumb methods have developed various types of 
harness and of yokes in different parts of the world and even 
in different parts of a country, as in India. Very few of 
these seem to have been subjected to scientific study and 
none seem to have been developed as the result of study and 
systematic tests of different types. 

It is known that draft ability in both horses and bovine 
animals is roughly proportional to body weight, that the big 
animal in general can pull more than the small. A good deal 
is known by farmers in western countries about the fitting 
of collars to horses, for instance, and there are references in 
the literature to the sore shoulders resulting from poorly 
fitted collars or other causes. Occasional references can be 
found to the advantages of a ‘well-fitted yoke’. Our study 
has not uncovered a single comparative study of the fitting 
or design of either yokes or harness. No article has come to 
our attention discussing the subject as the main item of the 
article. 

It is not difficult to understand reasons for this situation. 
The art of using animals for draft work is very old and the 
main types of harness and of yokes were fixed long before the 
age of scientific enquiry. When men first began in modern 
times to question all sorts of practices and ideas, perhaps 
the harness or the yokes in use functioned relatively better 
than other things. Attention therefore tended -to be focused 
where most difficulty was felt, on the implements used 
with the animals. Except for the appearance of galls and 
sores there was no very sensitive method of judging the 
fatigue of the animal. By the time that the spirit of enquiry 
had spread sufficiently and the numbers of researeh workers 
had increased to the point where such problems might have 
had more serious attention, the development of the internal 
combustion engine, applied particularly to the tractor, had 
progressed to the stage where it seemed likely to displace 
animal power in agriculture. If animal power was tO: bo 
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displaced, there seemed little v:alu6 in studying it or in trying 
to improve it or its application. This probably largely 
accounts for the scarcity of literature on the subject. 

A few ejSbrts have been traced to improve yokes in India. 
Krishnaranrty of the Madras Veterinary College designed an 
improved yoke but it was not included in the types of yokes 
reported in oommon use in Madras by the Director of Agrionl' 
tnre. Similarly, Mnshtaq Ahmad of the Panjab Veterinary 
College designed an improved yoke which was not included in 
the types reported by the Director of Agriculture Punjab, in 
response to our enquiries for designs to be tested. A ‘yoke’ 
or wooden collar was designed for a single huiloek at Poona 
Agricultural College and was included in the types submitted 
by the Director of Agriculture, Bombay, and a similar yoke 
with no reference to origin was included in those reported 
used in Gwalior. Charley at Coimbatore designed a leather 
strap harness for a single bullock, described in leaflet No. 85 
of the Department of AgriculturOj Madras. No publication 
which has come to attention gives any information on com- 
parative usefulness of any of these, the published material 
being confined to descriptions and to the uses to which they 
may he put. In some eases, authors make claims of superiority 
but do not cite tests to prove the claims. No foreign pub 
lioation has come to our attention from anywhere in the world 
dealing with tests of harness or yokes. The field therefore 
seems to be a completely virgin one, unexplored and apparently 
practically undiscovered. 

The literature on the testing of animals is scant but not 
quite non-existent. Bulletin 240, October 1926, of the Agri- 
cultural Experiment Station, Iowa State College of Agricul- 
ture and Mechanic Arts, by Collins and Caine, devotes 28 
pages to ‘ Testing Draft Horses This is the only publication 
in English devoted primarily to discussing tests of draft 
horses which has come to our atfceutiou. 

‘Investigation 'of the Working Performance of Swiss 
Cattle’ by ; HSns Wenger, Bern, 1939, is the only study of 
the draft ability of bovine animals which has been available 
daring this study. It is in German and no English transla- 
tmn has bean found. Wenger lists a bibliography of 58 items, 
only three being in lagHsh, one a work on statistical 
methods, bn the bulletin by Collins and Caine referred to 
above, and the thw d a study, by Brody of Missouri University. 
I’rnm .a Isahslation of, the index and summary, it do^ notr 
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appear to contain anything on the question of harness or 
yoking nor does the bibliography refer to any piiblioution on 
the subject. 

With such a scarcity of work done on draft power, it is 
not surprising that there is little material available on 
uiethods and equipment for testing draft power. Wenger 
gives a detailed description of the loading car which he used, 
which is of the general type described by several other 
workers, particularly Collins and Caine. 

Collins and Caine in Iowa State Bulletin 240 describe 
three variations of a traction dynamometer ear for testing 
a nimals as follows : 

‘ In the first dynamometer, built for this work, provision 
was made for hitching each of two horses to weights in a 
miinnor similar to that shown in fig. 2 . In this ease the 
tractive pull resulting from lifting the weights i.s more than 
enough to propel the dynamometer and it is necessary to 
apply some resistance to hold the machine back. This 
was done by gearing the rear wheels to a rotary pump and 
then regulating the discharge from the pump to produce the 
desired resistanoe. This regulation was made automatic by 
connecting the valve so that it is operated by a change in 
the height of the weights relative to the frame.’ 

* When the weights are at the bottom the valve is closed 
and the rear wheels are looked. As the weights are lifted 
the valve gradually opens until at the top it is wide open 
and the pump furnishes a minimum of resistance, In action 
this automatic control allows the dynamometer to move Just 
fast enough to keep the weights suspended whenever the 
team is moving. The condition of the road surface or the 
grade does not affect the amount of work done by the team 
but merely requires that more or less resistance must be 
furnished by the pump. The tractive pull exerted by the 
team is constant and equal to the sum of the weights which 
are held suspended.’ 

‘ In action, then, the tractive force required to move the 
dynamometer (variable) plus the resistance furnished by the 
pump (governed by position of weights) is equal to the trac- 
tive puli exerted by the team (constant). The dynamometer, 
of course, has jiraetical limits. On slippery roads it is difficult 
to get enough traction for the wheels, in which case the 
weights, would not be lifted and the team would be exerting 
a tractive force something less than the weights. On the 
other band where the roads are extremely soft or a very steep 
hill is enpoantered, it is quite: possible that the tractive puli 
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des and the team w-ould: he. exerting 
the amount of the weignts.’ 
built was equipped to furnish a 
whioh eould ha varied from 
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amount of the weights. 1 
light: load were' applied. In 
strike the top of their guic. 
a greater traeti.ve pull than 
‘ The dynamometer as 
tractive resistance for each liorse 
' 60 ^ toMt.iQnhds/^: ^ _ . , , ^ 

‘ tn order to test horses for their maximum effort for short 
bericSrh- larger mac^^ 

shown in figs- 5 and 6. This operates m essentially the same 
waTas the smaller machine just described but differs m 
constructional details and in capacity. In the construction 
rtha mac^^ ^ four-wheel drive 

truck was used. The engine of the truck was replaced with 
a rotary pump so that the same train of gearing could 
to drive the pump. The team pa this ease 
double tree and only one set of weights is used. The weights 
are made of reinforced concrete and normally rest upon the 
frame as shown. Each of the weights may he ^tached to 
the weight beam by turning a lock on the beam. The 
controlling the discharge from the pump is so connected to 
the weight beam that the valve is closed when the “ 

at the top. By this means the forward move ment of the 
truck is iegulated antomatioally so that^ the weights will 
always he lifted while the dynamometer is in motion. This 
machine has a maximum capacity of 4,100 pounds tractive 
pull and a total weight of 10,000 pounds.’ 

‘ The machine shown in figs. 7 and 8 was also built for 
testina horses for their maximum effort. It is mounted on 

the rear of a Ford truck chassis and as the engine was not 
removed, the truck can be readily transported With its own 
Bowota ' Til*® weights us@d tir© oEst ifoii disks WdigMiEg 
250 pounds each. As many of these as desired snay he 
attached to the lifting cable. Small increments of weight 
may be added by placing them in the space pr^idad between 
the two top weights. As shown in the diagram (fig. < } a 
puliev is so connected to the cables that 500 pounds tractive 
effort is required on the hitch to support each ^50 pounds 
weight. This was necessary in order to keep the total weight 
of the machine as low as posaihlo. A special sprocket attaches 
to the rear of the worm shaft and drives the pump by means 

of a roller ehain. The lever operating the pump dissharge- 

valve is connected to the weights, so that the valve is closed 
when , the weights are resting on the frame and wide open 
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when tlie weights are at the top of their goides. By . this 
■meahs,: 11181 ; saoiigh resistance' is antomatiealiy .appliai at :all 
times to the forward iBoTemeat- of tho-v: dyaamoiMeter to :;k6ep 
the weights suspended. ; The height at which the; W 
are carried depends upon the speed of the’ team', the , amount 
of weights attached and the road surface, but is of no iniport- 
anoe as long as the weights are not touching either the top 
or hottom of ■ the guides^’ . ’ 

' This machine has a maximum capacity of 8,200 ’' porrnds 
traetwe pull and a total weight of f>, 230 ponndsi. In order 
to got: enough traction for aTerage road oonditiona, ;lt 
necessary to use skid chains on the rear wheels and to put 
a skid tinder the front wheels as shown in fig, 8. For loads 
very near the maximumj additional weight is applied to the 
truck body. This is usually accomplished by getting men 
'tdthtahd:::oh5-the"^ 

*For transportation it is only neoessary to disconnect the 
tongue and skids, load them on the platform and take off the 
roller chain which drives the pump.’ 

‘ This type of maohine has been further improved by the 
addition of a three-speed auxiliary transmission with power 
take off attachment. This provides six forward speeds for 
transporting the machine, and the power take off provides a 
more suitable method of driving the pump ; otherwise no 
important changes have been made. The machine is illustra- 
ted in fig. 9.’ 

It will be noted that the first dynamometer car described by 
Collins and Caine and those described by European workers 
are designed to give working loads. The two latter described 
by Collins and Caine are designed primarily to test maximum 
draft ability, though by suitable adjustment it is possible to 
use them for smaller loads also, 

Broady and fellow workers used a tread mill apparatus 
instead of a loading car, which they have described in Missouri 
Bulletins 209 and 383. The principal of the tread mill is 
that the backward push of the animal’s feet tends to move 
the travelling belt on which the animal stands. This allows 
the animal to stand in one place, which may be under a 
shelter. In this way it is possible to have a uniform unvary- 
ing footing on which the animal works and whieh^ is indepen- 
dent of weather conditions. They first experimented with 
loading the animal by using the tread mill to drive an oil 
pump in the same way as was used on the Iowa loading oar 







-.: ; •- ■■ 


' " V"* 


212 ■ ■ THE AjiAHABAU ¥AEMeB 

by Collins and Caine. This proved imsatisfactory, possibly 
due to- the tread mill being in bad meohaniea! repair. They 
later loaded tMe.' animal by taalEiag; it lift weight's. ; , 

M. A. Sharp described a simple ' traction dynamometer 
for maximiim draft tests in Vol. 22, K'o. 1, dated Jahnai'y, 
1941, of the A grioultttral Engineering JournaL This consists 
essentiaily of a two-wheeled cart made from the back axle 
of a lorry or oar with a platform and draft rig added to it. 
It also carries a roller, on which a rope can be wound, fitted 
with brake drums and brakes, which, when tightened, resist 
the rotation of the roller. The roller is also geared to a 
device, such as a oar Jack, which can be used to progressively 
set the brakes as the roller rovoives, Eotation of the roller 
is secured by unwinding the rope, the other end of which 
is fastened to a tree or stake. The apparatus is prepared 
for a test by winding the rope on the roller with the brakes 
slack and the team or single animal hitched to the ear. As 
the animal moves forward, the rope ia pulled off the roller, 
setting the brakes and increasing the resistance to rotation 
of the roller. As the ear can only move forward as the rope 
is allowed to unwind from the roller, increasing the resistance 
to rotation of the roller also increases the resistance to forward 
movement of the oar. The animal or animals continue to go 
forward till the resistance of. the ear equals the effort they can 
or will exert under the degree of urging applied. In this 
ease the pull rises continuously to a maximum and must be 
measured by some indicating or recording device interposed 
ia the hitch from the animals to the oar. 

There is somewhat more literature on recording apparatus 
for measuring draft. Most commercial apparatus available 
is very expensive and not available in India and difficult to 
import in wartime. Even if available, none of it seemed 
entirely satisfactory in oue or another respect. The greatest 
drawbacks, however, were non-ayailability and cost. , Collins 
describes the Iowa traction intorgrating dynamometer. . This 
instrument is fairly suitable -for use with some types of 
apparatus but did not seem suitable for our purpose, in addi- 
tion to being unavailable in reasonable time. The biblio- 
graphy at the end of this report gives references to various 
articles on recording apparatus. 

. ' . Ex3?BRIMEOTAI. TEOCEnirEB,- 

The decision as to which type of apparatus to use was 
difficult. It was finally decided to use two types of apparatus 
the diferent parts of the , experiment* Sharp’s simple 
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dyaamometer oar for the testing of yokes and a tread mill 
for the testing of animals. This choice was partly dictated 
by^ the fact that the dynamometer car could be cheaply and 
quickly made available while the tread mill had to be con- 
structed and would take time. The tread mill type of 
apparatus was chosen for the latter study of effect of body 
conformation on draft ability because it facilitated the use of 
certain auxiliary apparatus which will be discussed in the 
report on that part of the study and because it made standar- 
dization of conditions easy. 

The lack of any satisfactory recording type of apparatus 
made it necessary to choose an indicating method of measuring 
the draft. Not even an indicating dynamometer scale was 
available, so a large Salter’s spring balance was adapted to the 
purpose by adding a second pointer which would record the 
maximum pull exerted in any one test. While this has worked 
reasonably well, it is hoped that a recording unit will be 
available in the second part of the study. 

The choice of Just what to measure was even more difficult 
than how to measure it. It was recognised that animals do 
not, when doing ordinary work, continuously exert the maxi- 
mum power of which they are capable. A commonly accepted 
standard for loading horses is that the ordinary draft should 
not exceed one-tenth of the live weight. The Physiological 
Chemist in the Scientific Eeports of the Imperial Institute of 
Agricultural Eesearoh, Pusa, 1933-34, in reporting some tests 
carried out at Pusa, says, ‘ In these tests the draft haj been 
one-fifth to one-sixth, (of the body weight) and yet the animals 
did not show any suffering.’ 

What we wanted to know was the maximum load which a 
given animal could pull in ordinary kinds of work for ordinary 
work periods, day after day. Theoretically, this meant a load, 
which would result in a state of fatigue at the end of the work 
period, beyond which it would be undesirable, or dangerous to 
go. Wo found no method of testing the state of fatigue and 
no standard maximum state of fatigue which an animal could 
bear. It is known of course that if an animal or a man works 
beyond his normal capacity, he loses condition, becomes leaner 
and eventually may develop other symptoms, or even collapse 
entirely, if the overloading is carried to great extremes. Suoh 
effects ordinarily only show up after long periods, too long at 
least for us to use them for purposes of this research. Yarious 
methods, such as blood analyses, were suggested as ‘possibly’ 
offering a means of determining fatigue. These did. not seem 
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suitaWe beeauss there was bo staodardiEed procedure or any 
correlation known hetweea the results of the analysis and the 
degree of fatigue. To have tried to work out suck standards 
would haTe taken more time than was uTailahle. Collins and 
Caine say ‘ It is practically impossible at present to determine 
the state of fatigue of au animal. Experienced horsemen may 
obse fv& the general condition of au individual but they cannot 
determine the actual physical condition and know exactly if 
the horse is approaching a state of fatigue. In two years of 
experimental work where horses were pulling loads equivalent 
to a horse power or more for eight hours per day, day after 
day, they showed no outward signs of a fatigued condition ; 
. . , , Since we found no end point which could he definitely 
determined, in tests using loads comparable to ordinary work- 
ing loads, it was necessary to choose something for our tests 
which could be definitely determined. We realized that we 
do not yet know exactly the relation between the maximum 
load an animal or pair of animals can pull and the load they 
should be expected to pull day after day. Horse pulling con- 
tests and other testing in America has shown how ever that, in, 
general, pulling contests are generally won— that is, maximum 
pulls are made— by animals which are known to be good 
workers. We, therefore, feel Justified in assuming that in 
bullocks also, there is a relation between maximum load pulled 
and draft ability as generally applied under ordinary working 
conditions. 

The applicability of the maximum puli to testing of yokes 
seems even more definite. Presumably, ability to pull a given 
load will be limited by one of two things, the strength of the 
muscles or the unit pressure under the yoke on the neck. The 
unit pressure under the yoke as the result of a given draft 
load will depend on the shape of the yoke and of the animal’s 
neck - on the fit of the yoke to the neck. Tests of yoke to 
determine whether a difference in the area of contact enables 
a bullock to pull more or not seems to be one valid test of 
yokes. If it can be determined that changes in the yoke . do 
not result in increased load pulled, it seems valid to assume 
that the load pulled is limited by the muscular power which 
can be applied by the animal. Since we were not able to find 
any alternative test which seemed to offer any advantage and 
since the results to be secured by tests of maximum pulling 
ability seemed theoretically valid, we feel Justified in using 
tests of ma;s:imum load pulled in both parts of the soheme. 

. It is desirable, however, that tests be carried out to deter- 
mine the fcaotiod of tfie maximum puli which can be oonsis- 
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were oBder wnj^ and readings were eoiiiirmea oy ooiii* yn a 

few occasions^ wliea it was necessary tor one of them to he 
absent, the other oarried on the testing alone. These oeeasiOBs 
wereTew."; V ■ 

Testing was started with yokes Nos. 1, S, 3 and 4, which 
were first ready. The procedure was to first accustom the 
animals to the apparatus and to the new yoke when a new 
yoke was taken in hand. Then 25 pulls with each pair on a 
yoke was made before the nest was taken in hand. When the 
full number of test on one group of yokes was completed with 
one pair of bullocks, the other pairs were used in turn till the 
whole group of yokes had been tested by all five pairs. In the 
meantime, another group of yokes, Nos. 5, fi, 7 and 8 were 
made ready and tests carried out. In this way the first 15 
yokes were tested a total of 1,875 observations. 

During these tests certain difiieulties were met. The 
bullocks were totally unacoustomed to the particular type of 
work and to the slight noise the machine made. They were 
only accustomed to the ordinary field work of the farm and to 
the ordinary methods of driving, and it was found difficult to 
control them in any uniform manner. Sometimes they tended 
to move quite fast and at other times they required consider- 
able urging. It was difficult to apply a uniform degree of urging 
BO that they put out the same degree of effort every time. They 
tended to learn that they could only go so far before the 
machine stopped them and to he quite willing to stop when 
they had reached what they estimated to be the right place. 
This was partly overcome by driving them in different direc- 
tions and by the changing of the testing from place to place. 
Some interruption was caused by rain on certain days and it 
was necessary to suspend testing for some days towards the 
end of the rains because the footing was unfavourable when 
the ground became very wet and covered with slime. 

As we neared the end of the first series of tests, an attempt 
was made to analyse the results. The results were averaged, 
plotted in various ways and studied statistically. There ap- 
peered to be quite significant differences between the pairs of 
bullocks, but the differences between the ‘ yokes were not 
statistically significant. Study of the data seemed to indicate 
that it did not prove the lack of difference between yokes, but 
rather that our^ testing had not been under sufficiently 
controlled conditions, partieulariy with regard to the handling 
of tjie bullocks. The data showed too great difference 
between the high and low readings, indicating that in some 
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cases tlie bullocks had exerted abaormal effort and that in 
others they had shirked. Results of every test had been 
recorded in an attempt to avoid anything which might resemble 
‘ doctoring ’ the datta. The effect.Vwa8 |*somewhat that of 
inoluding in a series of analyses for nitrogen, samples into 
which flies had fallen in the course of the digestion. 

^ Whether to include any given teat or not presented ‘a real 
difficulty. Obviously, when the bullocks ran and came up at 
the end of the test with a jerk, the maximum pull would be 
abnorinal and it was easy to discard such test. Tests When 
the bullocks shirked were more difficult. Detemining the 
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Statistical analysis of thi 
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per cent, as large as the average of tl 
relations should he understood to hold 
under which tho tests were made. It i 
yokesj particularly Ho. 16, would show 
working conditions of long continued V 5 
the short time tests actually made. 

Table III gives comparative measu 
yokes, and Figures 1 aud 2 show the < 
the yokes. Table III also indicates thi 
yoke design came. Ho. 1 is the or 
in use at the Institute for several 
modified from a yoke brought to the It 
C. P. Hos. 13 and 14 are modifioatio 
an attempt to get smaller and larger ar( 
neck and yoke. Ho. 5 was made to 
Ahmad as ain ‘improved’ yoke. No. I' 
the ‘improved* yoke to Madras design. 

These measurements do not giv€ 
why one yoke is better or worse tl 
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, with .the neck.: The meastire- 

coatacl with the heck was perhaps the 

■ !. Various methods were 
satisfaetbry. The method 
the yoke with lamp black mixed 
ully placed on' the neck and 
get an impression. The 
the ground, and a soft 


the smallest areas in contact 
ment of the area in t-_l- 
least satisfactory measurement made, 
tried and none was found very 
finally adopted was to smear 1 
With oil ; then the yoke was carefi 
pressed firmly down and hack to 

yoke was then immoved and placed on _ „ -i-hp 

eonper wire was bent to fit the shape ot the mpwss^om Ihe 
wie shape was then carefully transferred taa sheet 

paper and the area carefully det^mined by 

Luares. The areas so determined are only approximate. 
Inhere is some reason to believe that the area ^ 

Wo 6 is hieh, hut this did not invalidate the results as will 
ivo. o nio , of the yoke also does no^ appear 

within the limits of the weights^ of 

included the heaviest and some 
■ - ^ ' v is near the hottoai 

of ThV list. If anything, the evidence would be 
a heavy yoke. No other factor stands out as defluitely 
explaining the superiority of one yoke over anot.*er. 

Tests oe sinsle bullock hitches 
After completing the tests of yokes for paii’s, it seemed 
desirable to investigate the usefulness of single animal hitches. 
In the replies from the Hireotors of Agriculture, Gwalior and 
Bombay had described essentially the same single hulloek 
woke of wood. Charley’s leather harness had come to atten- 
tion otherwise. In anticipation of these tests, an American 
horse collar had been imported and a similar collar had been 
made locally. A hitch known as a ‘birh’ is in common use in 
the area of Allahabad fot hitching a single bullock in iront 
of a cart when three animals are required, or tor drawing a 
hand cart whan only one anima 
was found to be too big for u 
tests and so was discarded. In 
tests for yokes for pairs, it a; 

results from the tests of yoke No. „ _ _ . 

fixed the distance between the bullocks quite rigidly, allovring 
them very little freedom of individual movement and that 
the design of the part in contact with the neck was not in 
itself, had. In order to investigate this and to 
additional single animal Mtoh, one end of the No. 5 yoke was 
disconnected and modified slightly to enphle it to be used as 
a single Mtoh. This gave a total of 5 hitches, suitable for 
. single bullocks, to be tested. , ‘ , 


be shown later, 
to be a factor, at least 
yokes tested. The best group ^ 
of the lighter yokes while the lightest yoke 
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Details of yokes comtrudion 


"Wood 
used io 
making 
yoke* 


Province 
where yok 
is used*,. 


'2 Babul 


2? 851 Bakhu 4.6, 


Ho* 4 Punjab 


30 721 Babul i- 


Punjab 


26 862 Babul 44 ^ 


T Kashmere m 826 Sakhu '4-6 ^ 


C. P. East 25 j 853 Babul 
Circle \ 
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Essentiilly tile saine procedure was used with the single 
hitches' as with the pair yokes. The same cart was modified 
by fittihsg ahafta ihste^ of a sihgle beam. Five siagle builooks 
Ver® bhoseni from among the § pairs aged for the previous 
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3, and trained to work' jingle. Eeplioated series of 6 tests 
® each 'bullook of the five oa each of the hitches 

giyes_the resalts of the tests of the sinple hitches 


ita ss interesting not only beeanse it gives an 
lye values of the diflFerent hitches hut 'beeattse 

it gives of the relative efficiencies of vyorkinp 

s and of the same animals hitched in nairs 
ommoo voke. ■ ^ 


oi^jne puii possible with single hitches has 
-ffo pcssiole iitiiitieg. -The possible .desirability of'usino 

Sinr‘5 “““* ciroumstances and °1 

pestion of whether some form of harness hitch with an 

iTe tree™migJt give 

moie effective pulling power for pairs. The results I Ih 
Mushta^q Ahmad's improved yoke indicates the undesLbiHtv 

? ordinary yoke gives more freedom than 

uoes ihe Mushtaq iihmad yoke, it gives less than would be 
possibie with a harness and double tree hitch. This needs 
further investigation. If l/6th of the body weight or 1 /4th 
of the maximum pull, two figures which seem to be roupv 

equal m the data from these tests, should prove to be rea°soa^ 
a e loadmgj^the draft ability of ^ the. bailoois tested' would 

come approximately within the range of loads commonly re- 
m ,^°iposed by ordinary small- implements, iOO to 
120 b. pnlL The practioabiUty aud de.kability of aeb° 
Single animals of a slightly larger size instead of a mir of 
very small animals on the smaller farms needs to ha investi- 


ine reason, or at least one reason, why the Poona-Gwalior 
yoke performed poorly oa single animals seemed to beat 
least partly because of the poor fit on the neck of the bullocks 
used and because it bore on the point of the shoulder ioints 
It appears to have been designed for animals having a much 
thicker neck than the test animals had. Bullocks differ from 
horses in having a very thin covering of muscle and flesh 
over the shoulder Joint'and pressure on the joint seems to he 
TOComfortable to the bullook, while it is precisely here that 
the horse does its pulling. Part .of the superiority of the 



1 Yokes of the general type rspresentea oy i, 

11 are definlLfy better than some others, especially types 

12 , 16 , 7 , 17 , 5 . : , 

2. Yokes which definitely restrict side movement of the 

3 Except for the restraint of side moTement, no very 

oloaliy deaoed leasoa for tha a-aperiotily of oaa yoko ovor au- 

other has appeared: from,: these .stuaies* 

4, The training and control of tiie balioeks Tory greatly 
;affect the -results, ■■ 

J)(^a q^ieds i^tsingle Mloek^ Mtohes, ■ v- f: -y ; 


I : Pail iolpoauda'wifli’ each yoke (A-verage o! 30^ 


B.BlIocks, 




j Madras jQ-walio: 
I iiariieas 1 . yoke 


American 

modified 
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EMDICATM OF ‘KAm* GRASS IN THE CANAL AREAS 


O.B.L. Bkargava., M.Sc., Assoc. I.A.R,!., 
Department of Agriculture, Gifalior. 

la these days of general food scarcity every ei^ort made 
towards raising the food production of the country 'wiil not 
be in ■vain. As a result of ‘ Gr ow. M pre Foo d Campaign * 
hundreds of thousands of additional acres are being brought 
under cultivation. Every effort should also he made to con- 
serve and increase soil fertility and to save crops from their 
several enemies. 

One enemy ■which causes extensive damage is a grass 
weed called ‘ Eans This weed, once it takes root id a field, 
establishes itself quickly and spreads so rapidly as to render 
the entire land unsuitable for cultivation. By cheeking the 
spread of this nefarious perennial weed and - totally eradi- 
cating it, not only will vast tracts he saved of further draiu 
on their fertility, but also a considerable increase will he 
achieved in crop production. 

The methods at present known for eradicating ‘ Kans ’ 
grass are (1) The Indore method, (2) The Central Provinces 
method, and (3) The Izatnagar method, all of which having 
almost the same salient features, »» 0 ,, deep cultivation, 
picking of the root stalks and smothering of the remaining 
underground vegetative parts by growing some thick kharif 
crop like sann-hemp, etc. 

Some of these methods were tried to eradicate ‘ Kans 
at the Harsi Experimental Farm, Bagwai (P. 0. Ehitarwar) 
Gwalior State, but they failed to eradicate it completely. 
The ‘ Kans ’ roots, which go pretty deep into the soil, are not 
completely pulled out by an ordinary plough ; they grow again 
and infest the land. The large number of men employed for 
collecting, digging and pulling the ‘Kans’ roots in the 
methods mentioned above make the expenditure exhorbitant. 
In the method evolved and dealt with below, this work is 
accomplished by the use of a simple implement, tbe ‘ Tooth- 
pegged pa tela The physiological factor that the ‘Kans’ 
grass is greatly susceptible to water-logging has been made 
use of in smothering the residual underground parts of the 
‘Kans’ grass. This method, however, is applicable only in 
the areas where water supply for irrigation is in ahundenoe. 
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Plate III. 

Transplanted paddy crop at the time of haruest, raised in a field after 
Gleaning ‘Kans’ grass. 

According to this method, daring the month of May, the 
aerial portion of the ‘ Eans ’ is first out and then the land 
is lightly irrigated in order to soften the soil for cnltiyation. 
The soil, when it returns to a suitable tilth is ploughed with 
any deep cultivating improved iron plough (Sabul plough 
was used during the experiments). The land is harrowed 
once or twice during the remaining summer period in order 
to expose the unpicked ‘ Kans ’ rhizomes to the hot sun, so 
that they are dried and killed. • 

With the onset of rains, the land is divided into small 
points of about half an acre ih size. Bunds about one foot 
high are raised on all sides or at any rate on three sloping 
sides so that sufficient water, say from sis to eight inches 
deep, can stand all over the plot. The plot is then flooded 
with water and allowed to stand for a day or two so that the 
water reaches deep into the soil and loosens the ‘ Kans * ' roots. 
If soaking is very pronounced more water is allowed in the 
plot to fill it to the maximum. 



Ol.W'W. J,. * t « 

necessary to drain tlie water off. The water is, nowerer, 
changed intemitteatly to ensure a good paddy crop. Ihe 
plots are -emptied a ‘fortnight hefore the harYesting time so 
that uniform ripening of the paddy crop takes place. 

On harTesting the paddy it is found that not a trace 
of ‘ Eans ’ is , left in the field. The paddy crop which is 
chtained in the '‘:Kaas ’ laden areas, 'by this process is osnally 
very good. The yields on the Harsi Experimental Farm, 
Bagwai, have been : from twenty to twenty-five maunds per 
acre. ■ - -'v,;''.- - .i ' - ' ; / ■ 




a tooth-f egged 
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nm ofBf tli.c piot® liiis 


implement is an ' ordinary patsia about twelve ie.,u lon^ m 
which wooden pegs about six mohes mgn are 
the holes made- for ■ the purpose. The 
eaui-distantly all over the working side of the^ P. ® 
dttanee froL one peg to 

on all sides. The pegs are tigh^ so they may 


Wt o>ive wav duOTS the eoarsa o_ , , 

^E^WofsWpegs are fep4 « ■*“ S 

ness that may be broken or lost in water during^ 
patela is drawn by two pairs of bulloeks anc. 
men who stand on it while driving, it is ran to and Iro in 
both directions across the plot. When the P^te a arr^ 
at the end of the plot it brings wita it underground .hu-om..., 
of ‘ Eans ’ whic'h 'sre entangled in the pegs and pn^-eu^oa .. 
These are collected by men outside the plot, and may be made 
into compost. The process is eontlnued tisl no more ol 
weeds are eollected and the plots get puddled thoTongWy. i t 
takes about eight to twelve hours to clean half an acre oi 
.plot in this way. Care should be taken that snftcient 
quantity of water stand in the field when patela is run, otlier- 
wise the work will be inefficient due to mud and there wiU 
be too much exertion on the bullocks. 


work, but in spite of it 


After the cleaning operation, paddy should be sown in 
these plots. If seedlings are available, transplanting is 
done ' otherwise sprouted paddy seeds are sown oroadcast 
when the field is in a puddled condition. The water on the 

plot is drained away twenty-four hours after sowing the 
Led. Later, the plot is again ooYcred with water as the 
seedlings grow. Care is taken that during the course oi 
the growth of paddy crop, sufficient water is allowed to^atand 
in the field to meet the requirements of the crop, 'ffirans- 

- plantation of phddy is preferable in. this respect as it is not 

necessary to drain the water off. 
changed -intermitteutly to ensure 
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So in order to ensure coasplete eradicati 
ridges slionld not be allowed to remaii 
at tbe time of cleaning the fields^ 

In addition to the eradication of ‘ 
further advantages which accrue by 
method. These being, (1) in other 
operations sann"hemB, is sown in th* 


heavily infested with ‘Kans’ are to be reclaimed and saved 
from, further destruction, the work should be taken up by 
the Provincial and States Agricultural Departments. ‘ Kans"’ 
era diction weeks should be organised, and the work should 
be carried out with the co-operation of the cultivators, by 
granting them suitable subsidy. 


AGEICULTURE AHD TILLAGE SCHOOLS 


D, 'E. SiNQH, L. Aq., P.AS., Headmaster, Government 
School of Agriculture, Bulandshahr. 

The source of income of the villager is agriculture. The 
cultivator usually has neither enough land nor resources to 
enable Mm to produce sufficient from his laud for his needs. 
It is no wonder that under these conditions of extreme poverty 
and with plenty of idle time, he is unable to maintain an 
equilibrium- of mind, and engages in the^ intrigues which have 






mads Tillage life so unhappy. It has otten 
that oottage industries 

their spare time but also help them to make additional income. 
MahatL Gandhi’s eharkha is considered ?>y ^ 

the present miseries of the cultivator. It is true that this may 
help in solving to a very great exteiit the proble^m of cloth 
But this does not very much help him m the problem of food 
which is the first necessity of life, 'ihe cultivator under the 

force of circumstances for generations has developed a taste 

for agriculture and any practical way to solve his difficulties 
through this vocation will appeal to him the most. Apart 
from this an outdoor agricultural life is conducive to health. 

In view of the limitations of land and resources, large scale 
farmint^ is out of the question for him. Kitchen gardening 
which can be done in the little space around his cottage and 
therefore assumes an appropriate name of cottage agriculture 
is the onlv possible remedy which can be suggested to keep 
him and his children busy through out the year and to solve, 
at least to some extent, the problem of his food. There are 
certain vegetables like cucurbits (Kaddu, Loki and Turai, etc.) 
which can be trained along the walls of the cottages, A few 
plants of Papaya and Banana can easily be reared with the 
help of the waste kitchen water. It is a well-established fact 
tb at more crops of vegetables can be taken off the land during 
a year than grain crops and the quantity of food produced per 
unit of laud is also much more. Vegetables introduced in the 
diet of the cultivator make his food well-balanced and provide 
necessary vitamins required to keep him fit. Any surplus 
produce can find a ready market and be a source of regular 
income to the cultivator. Even a few pice a day earned this way 
will enable him to purchase the every-day necessities of his 
household like salt, gur, tobacco and spices, etc. Bui-iug those 
hours when agricultural operations are not possible, the 
cultivator can take to his “ Charkha ” which can provide him 
cloth. Thus, oottage agriculture and spinning will keep him 
and his family busy and there will be no time for Mm to 
indulge in unnecessary gossips leading to the mean^ party- 
politics so prevalent these days in villages. 

The scheme of kitchen gardening proposed above can be 
given a practical shape all at once by introducing this as a 
compulsory subject for training in the village schools. The 
school compounds may be utilized for raising seeds of common 
vegetables tomeet the demands of the place. For practical 
training the cohool children may be taken for an hour or so tjo 



COTTAGE AGRICUtTURE AND VILLAGE SCHOOLS SOS 

tke cultivator’s gardens and made to work on tlieir plots. This 
will not only give an incentive to kitchen gardening in the 
villages hut will also create a fellow feeling amongst tho 
villagers because all students will work together at everybody’s 
place irrespective of his caste or creed and social and financial 


enable them to make a success oi the enterprize. The Jtieac 
Master’s work in this direction, may be jadged by the addi 


erving 


Vernacular Middle passed young men may be given 
’s training in the kitchen gardening at the agricnl- 
hools of the province. Such men may ultimately be 
d instruotoEs in the village schools. 


itaMo seeds and fertilizers may be provided, in the 
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